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PREFACE TO THE SECOND EDITION. 

The first edition of this book was published by my &tlier» the late James Macfarlanet 
in 1878 and, at the time of his death in Ootober, 1886, he had prepared many of the 
chapters and oollected some of the material for others for this seoond edition. By foU 
lowing the system of the work already completed, with the assistanoe of the gentlemen 
"^hoee names appear throughout these pages, I have, after many delays, completed the 
edition. 

The whole book has been careAilly revised and new lines and new notes added, so 
that the Guide, proper, has been enlarged from 168 to 870 pages. The introductory 
portion of the book has been changed only where necessary to conform its statements to 
the views now held by geologists. The altitudes are a new and valuable feature of this 
edition and the list is as complete as could be obtained. A few chapters were so pre- 
pared by their authors that little work was needed before printing them, but in most 
instances the labor of collecting and arranging such a mass of material into a compact 
and harmonious form has been greater than would be imagined. Whatever defects and 
mistakes are found in the book may be attributed to the loss of the one whose mind con- 
ceived its plan, (md who was peculiarly fitted for its preparation. 

To the contributors and my many advisors I owe a debt of .gratitude that I cannot 
express, but I know that they will feel rewarded if their work results in an increase of 
interest in, and knowledge of, the noble science of geology. 

JaHBS B. MAOI AJU.AXE. 

Pittsburgh, Pa., 189a 
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THE OBJECTS AND USES OF THIS WORK. 
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1. FOR THOSE WHO ARE NOT GEOLOGISTS. 

The United States are intersected bj numerous railroads leading in aU 
directiona, and nearly erery one has occasion more or less to travel on them for 
considerable distances. In these raflway joumejrs no person who has the least 
power of observation can &il to notice the peculiarities in the scenery and the 
great variety in the formations of rock to be seen in the railway cuts and 
cropping out on the hillsides. If we always had a professor of geology for our 
traveling companion, we would be glad to leant from him what these various 
formations of rock are, what place they occupy in the series of strata that 
are visible on the earth's surface, and their mineral and other productions ; also at 
what other localities the same rocks occur, and whether they are entirely new to 
us or the same we have seen elsewhere. This work is a substitute for the supposed 
traveling professor of geology, giving in a small space the names of the geological 
formations which occur along the lines of the railroads, and in another part ol the 
book is to be found a plain but full description of each of them. There are also 
foot notes directing attention to interesting geological places and objects on* the 
routes of the railroads. One object of the work is to teach persons not versed in 
geology something of this science during the tedious and unprofitable hours of 
travelhig, without study, not as in a text boolL, but by pointing to the things 
themselves as seen at railway stations and through the windows of a railway car. 
^ No person could be so stupid as to travel all over the United States without 
learning the name of a single state or city through which he passes, yet how few 
persons know even the names of the geological formations on which they have 
spent thdr lifetimes. Bvery one is taught geography, and there is scarcely a child 
of sufficient age who cannot tell the name of the town, county and state in which 
he lives. But geology, ^vddch is just as well worth knowing, is neglected, and 
there is but little opportunity for learning any thing practically in regard to it 
from those about us. This is not owing to a want of a desire for knowledge, but 
to a want of instruction in this science, and of the practical application of what 
is learned by adding local geological information in a handy, cheap and accessible 
form, and this, which no other work affords, it is the aim of this book to furnish. 
There a/rt »ame kinda of knauiMgs too that cannot he obtained from books, 
hut must he gathered hy actual ohiorwxtion. The inepeetion of a formation in 
nature, vthieh is pointed out to you, wUl teach you more in regard to it in a fev) 
minutes than you eoidd learn from lectures or from reading books in as many 
hours, emd the lesson so received mil be better remembered. This book is intended 
as an intelligent guide to such observations. It tells you where the various 
formations are, and you can then see for yourself in traveling what they a- 
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How lonely woiQd be a journey on whicli yon would see not a single face that 
you know, and how different it would be if every one you meet were an old 
friend. So to the tourist new charms must be given to scenery, however attractive 
It may i^eady be, if he knows something about its geology. The rocks, mountains, 
valleys and plains, although he sees them for the first time, are old friends in 
X)erhaps new and interesting forms. He meets them with a certain pleasure, for 
he understands what he sees and he is given the materisds for many a happy hour 
of quiet and profitable refiection at home, on what he has seen on his ndlway 
journey. 

%. FOR GEOLOGISTS. 

But while the book is thus intended primarily as a series of object lessons for 
those to whom geology is yet a novelty, for the purpose of exciting an interest In, 
and which may ripen into a love for the science, it is believed that, being in a more 
convenient form than geological maps, and as no other work has attempted what 
is here done, all geologists, and especially students, will find it a most useful hand 
book on their railway journeys as well as for reference at home. It will be useful 
in laying down the geology in colors on any map which gives the railroads. 
Accurate geological maps can thus be made without expense, and there is no better 
exercise for students. It will also be invaluable in selecting a route of travel for 
geological study or for pleasure, and no geologist should make an excursion over 
new ground without this guide. It is a scientific catsdogue of the great panorama 
that passes with its ever shifting scenery before the eyes of the American railway 
traveler, and even an artist finds a catalogue of a picture gallery very necessary. 
No geologist need be told that it embraces the result of a vast amount of learning, 
labor and research in a very small compass, and a minuteness of local geology for 
which he might ransack libraries in vain, and which no one man could possibly 
furnish. Many men for many years have devoted the finest talents in America to 
the study of the geology of these states, and all have contributed by their published 
reports, or by direct original contributions to this work, portions of the knowledge 
which is here indexed, otherwise it would not be becoming for the author to say 
so much in its praise. In order that the guide might be as accurate as possible the 
assistance of the state geologist of each state, or that of some scientific gentleman 
best acqu^ted with its local geology, has been invoked to revise and correct the 
list of formations found along the raUroads. Without a single exception, and with 
characteristic devotion to the cause of science,^ this aid has been very cheerfully 
and promptly rendered, and in not a few instances, where the necessary information 
was only in the knowledge of these gentlemen, they have filled in the geology from 
original sources not yet published. Due credit is given to all contributors in the 
notes of the proper chapter. The general accuracy of the book can be relied 
upon as to the formations of each locality as they were understood at the time of 
its publication, and it may be regarded as in harmony with the latest results of 
geological research. If errors are found, consider the great number of railroad 
stations and you will wonder there are so few. 

♦Scientific men ftreely give the results of their labors to the world, expecting only in return t 
enjoy the consciousness of having added by their investigations to the sum of numan knowledg 
and to receive the credit to which they might justly entiue them. Pbof. Joseph Hihbt. 
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3. FOR USEFUL, PRACTICAL PURPOSES, 

To those who take onlj utilitariaa yiewe and care nothing for pore science, 
and to all those in any way interested in the conntiy, a means is here famished for 
ascertaining the natoral advantages or disadvantages of anj district where there is 
a railroad, for it is now pretty well known to all intelligent persons that tiie 
capabilities or resources of a country, what it is and what it can become, depend 
chiefly on its geology. 

No one in our day can donbt, that there is a definite and orderly arrangement 
of the rocks, that it is only in certain rocks that certain nsefol matinrialB and minerals 
are to be obtained, and that thk soil of each formation has acertain fixed value for 
agriculture. It was long ago shown that a geolo^cal map of England, is a map 
also of the distribution of its manufacture£u Even the kind of people inhabiting 
a district, often depends on its geology. A considerable portion of the work of 
geologists, is devoted to t^ing out the distribution of the various formations as 
they come out from beneath one another, and spread over the face of the country. 
This book is made up of a minute tabular statement or division of all places on 
the American railways into classes, some of which yield useful materials or pro- 
ductions peculiar to tiiem. It points out the limits to be observed in searching out 
new locations producing any material. Besides, if accompanied by a correct 
scientific knowledge of the country, it will make any man's discovery of anything 
useful available to his neighbors in hundreds of other places, over the whole 
region covered by the same formation. 

The physical structure of a countrjTBeing then, the means by which we can 
learn the range and distribution of useful materials, a strict attention to fossils is 
necessary, to enable us to determine the relative position of rock groups, each 
group, within certain limits, holding its own peculiar fossil forms, and certain 
economic products being confined, over wide areas, either whoUy or principally to 
certain rocks. Many persons, ignorantly confounding the means with the md, 
think geologists are good authorities upon fossils, but not as to the useful properties 
of the formations. Sir William £. Logan, the great Canadian geologist, in answer 
to this objection, once said : " I am not a naturalist ; I do not describe fossils, but 
use them. They are the geologist's friends, who direct him in the way to what is 
valuable. To get the necessary information from them, you must be able to 
recognize their asfMiCt, and in order to state your authority, you must give their 
names. Some of them tell of coal — ^they are cosmopolites ; while some give local 
intelligence of gypsum, or salt, or building stone. One of them helped us last 
year to trace out, in Canada, upwards of fifty miles of hydraulic limestone." 

But it is not practicable for ordinary readers to understand the difilcult science 
of paleontology ; all they can expect to know are the results as ascertained by 
prof esisional geologists, and those results are given in this little book, for every 
place on every railroad in America. There are many other things that might have 
been given, especially the structural geology of each State, geological maps, more 
minute lists of elevations and general physical geography, but the book contains 
enough for one little volume to be carried about on railway journeys. 

TowAND^ Pa., 1878. JAMES MACPARLANE. 
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DESCRIPTIONS OF THE GEOLOGICAL FORMATIONS. 
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INTENDED FOR RAILWAY TRAVELERS WHO ARE NOT VERSED IN 

GEOLOGY. 



All the rock-f onnations which appear on the surface of the globe, have been 
fdentificallj classified bj geologists, according to the order in wliich they are 
found lying one upon another, and by the fossils they contain, and for our object 
may be conveniently included in twenty divisions or groups. In this work, the 
table of the names of the formations, groups and systems, published by Prof. J. D. 
Dana in his *'Manual of Geology" and in his ** Text Book of Geology," has been 
taken as the general basis, by the geologists of many of the states who have 
assisted in preparing the following guide, but other valuable tables and especially 
one Arranged by Dr. T. Bteny Hunt, % general or combined tablt, and a 
list for each state at the beginning of the proper chapter, are also given. Numbers 
are attached to the names of the groups wherever they occur, making 20 in alL 
The subordinate members of each group, which are called formations, have the 
same number, but these sulnlivisions are distinguished by the addition of small 
letters, a, b, c, etc, thus making in aU 40 sub-divisions. By this means, the reader, 
although not familiar with geological tables, is at once enabled to see to what part 
of the general series any formation belongs, number 1 designating the oldest 
and number 20 the upper and last formed of alL Wherever the formations are 
found, they occur in the order as they are numbered, but the series in nature is 
never fuU, and in almost every locality one or more members of it are wanting. 

The true method by which each of the great stratified formations is distinguished 
is by its own characteristic fossils, but these descriptions, having been prepared for 
travelers, are confined to the general aspect of the rocks as seen in passing them on 
the railways. They are intended to be popular rather than scientific, informing the 
reader what the. formations are, what they look like, and their useful and valuable 
characters, qualities, and productions. It mast also be borne in mind that this is a 
countiy of vast dimensions, and that the formations undergo important changes in 
their lithological character from place to place. 

Paleontology, and other interesting branches constituting the purely technical 
portion of the subject, are omitted. That ground has been well covered 
by all of the excellent illustrated text-books on geology, and one object of 
this work is to induce persons to take up their study. Results only are here given, 
not the method, by which they are attuued. The thicknesses of the formations are 
sometimes stated, but as this might mislead the unprofessional reader, it should be 
observed, that the width of the surface occupied by a formation depends on the 
amount of dip in the beds. A group less than a hundred feet thick, lying 
horizontally, may cover several miles, while one of several thousand feet thick, if 
lying at a high angle, is soon passed over. 
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1. EOZOIC (ARCHAEAN, AZOIC). 



1. PRIMARY OR CRYSTALLINE ROCKS. 

The late investigations of American geologists haye enabled them to 
establish several divisions in the crystalline stratified rocks, which were 
originally caUed Primary or Primitive. The name Azoic, formerly given to 
the Primary rocks to distinguish them from the Paleozoic formations, has, 
since the discovery of Eozoon in the former, been exchanged for that of 
Eozoic The designation Archaean or ancient rocks, is nsed by Professor 
Dana and others, and applies to the Primitive fcmnations without distinction. 
Among those who have made the Primitive or crystalline rocks a special 
subject of study for many years, no one is more eminent than Dr. T. Sterry 
Hunt, whose classification of these rocks established by him in North America 
has since been recognized by many geologists in Europe, where the same 
great groups are found. The following descriptions, giving the latest con* 
elusions as to the divisions of the Crystalline rocks^ have been furnished by 
him for this second edition of this work. 

1 a. Laurentian.— The name of Laurentian was given in 1854, by the 
geological survey of Oanada, to the andent crystalline terrane which forms 
the chief portion of the Laurentide hills, and of the Adirondacks. 

Throughout these areas the prevailing rock is a strong, massive gneiss, 
reddish or grayish in color, sparingly micaceous, but very often homblendic. 
The predominance of this mineral occasionally gives rise to a nearly pure 
hornblende-rock, sometimes with a little intermixed feldspar. The gneisses 
are, for the most part, distinctly stratified, but occasionally the evidences 
of stratification are not very apparent, so that these rocks have often been 
designated granites. This series is distinguished by the absence of chloritic, 
talcose, argillaceous or micaceous schists. It includes, however, crystalline 
limestones, of which there are supposed to exist, in the Ottawa valley, three 
distinct masses in the Laurentian series, each of which is, in parts, according 
to Logan, more than 1,000 feet in thickness. These limestones, which are 
generally coarsely crystalline, are often magnesian, and abound in foreign 
minerals, chief among which are serpentine, chondrodite, hornblende, 
pyroxene, magnesian mica, apatite and graphite. Most of these occur both 
disseminated in the beds, and, aggregated with other minerals, in veins, or 
endogenous masses. Associated with these limestones are often considerable 
beds of quartz-rock, sometimes gametiferous. Great masses of magnetic oxide 
of iron are also found interstratified in this series. The measured thickness 
of the Laurentian gneisses, with their included limestones and other rocks, 
on the Ottawa, where the strata are nearly vertical in attitude, has been 
estimated at over 17,000 feet. Beneath these, known as the Grenville series* 
there is a great underlying mass of granitoid gneiss, without limestones, and of 
undetermined thickness, called the Ottawa gneiss, which, it is conjectured, 
may not be conformable with the upper portions. 

In the Atlantic belt, considerable areas of Laurentian occur in Newfound- 
land, and probably in several parts of New England. A range of Laurentian 
rocks firom the Western part of Connecticut extends southwestward, forming 
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the Highlands of the Hudson, and making the South Mountain as far as the 
Schuylkill; while a smaller range of the same, to the southeastward) forms 
the Welsh Mountam, in Bennsylvania. Little is known of the distrihution of 
the Laurentian &rther southward, but gneisses near Bichmond in Virginia, 
and at Boan Mountain, in North Carolina, are referred to this terrane. 

Large areas of Laurentian occur around Lake Superior, and fiEurther west 
|w in the Bocky Mountains, where they form the crystalline rocks of the Colo- 
rado range in the east, and those of the Wasatch in the west, and probably 
^ occur in many other parts of the region. To the Laurentian belong the 
gneisses of the Western Islands of Scotland, those of Scandinavia and Finland, 
^ and large portions of those of the Alps. The limestones of the Laurentian 
contain the remains of a foraminiferal organism known as Eozoon Canademe 
(Dawson), which has been found in several localities in Canada, and also in 
Bavaria, and in Finland. Accompanying it are several other small forms, 
r^arded as organic, and referred to the protozoa. 

^ lb. Noriani'-The upper portion of the Laurentian series on the Ottawa 

river, was orginally defined by the geological survey of Canada as consisting of 
a rock, gneissoid or granitoid in character, made up chiefly of labradorite, or 
related anorthic feldspars, but including also true gneisses and crystalline 
limestones, not unlike those already described in the Laurentian. Subsequent 

L studies in Canada led to the conclusion that these rocks constitute a distinct 
terrane, resting uncomformably upon the gneisses and crystalline limestones ot 

^ the preceding series, and the two were respectively designated as Lower 
Laurentian and Upper Laurentian or Labradorian. As the newer is very distinct 
from the older terrane, it has, however, been thought better to restrict the 
name of Laurentian to the latter. A series precisely similar to the upper one 
occurs in Norway, where, as in North America, it rests upon Laurentian 
gneisses, and where the name of norite has been given to the feldspathic rock 
which is its chief characteristic. Hence, the name of Norian, which has been 
chosen in place of Upper Laurentian, as the designation of the terrane. It 

" is conjectured, from the fiict that it has yet been found only in contact with 
the Laurentian, and from its including gneisses and limestones lithologically 
similar to those of the latter, that it is next in age. 

The norites consist, for the greater part, of anorthic or plagiodase feldspars, 
sometimes almost without admixture, but at other times accompanied by small 
portions of hornblende, of pyroxene or of hyi)ersthene, constituting what has 
been called hypersthenite or hyperite. Chrysolite, red garnet, green epidote^ 

. biotite, and ilmenite are often present, and these minerals are generally 
arranged in such a way as to give a gneissoid structure to the rock. The 

^ ' texture is sometimes fine-grained and compact, and at other times more coarsely 
granular, and even granitoid, displaying great masses of the plagioclase feldspar, 
frequently opalescent, and varying in composition from anorthite to andesine* 
The colors of the norites vary from white, pale bluish or greienish, rarely 
reddish, to dark lavender or smoke-blue, or nearly J^lack. 

The principal area of this terrane known in the United States is in Essex 
county, New York, where it covers several hundred square miles, and, although 
highly inclined, rests unoonformably, according to Professor Hall, upon the 
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Laurentian. It is well displayed upon the shore of Lake Champlain, between 
Port Kent and Westport, and forms some of the highest hills of the interior. 
A second large area of Norian occurs north of Montreal, where it is similarly 
reMed to the Laurentian, and passes below the Potsdam sandstone. Other 
localities along the valley of the St Lawrence are at Chat^u Bicher ne^jr 
Quebec, at Bay St. Paul, the Bay of Seven Islands, and on the River If oisie. 
Extensive areas of it also exist on the coast of Labrador. The same rock has 
been foimd on the east shore of Lake Huron, at the west end of Lake Superior, 
■as at Buluth, and in Wyoming Territory. 

1. c. Arronian.-There is found in many localities a series of highly inclined 
stratified robks, consisting essentially of petrosilex or halleflinta, often passing 
into a quartziferous porphyry. There are found with it strata of vitreous 
quartzite and thin layers of soft micaceous schists, besides great beds of hema- 
tite, and, more rarely, layers of crystalline limestone. This group, which has 
a thickness of many thousand feet, was at first included in the succeeding 
Huronian series, which, however, apparently overlies it unconformably. 

Its relations with the preceding groups have not been dearly determined, 
but it appears to be identical, both in position and in character, with the 
group, which in Wales has, since 1878, been called Arvonian. These Arvonian 
rocks are well seen at many points along the coast of Massachusetts and New 
Brun^wick and in the Atlantic belt in southern Pennsylvania. Areas of fhem 
are also seen on the north shore of Lake Superior, and rising through the ^ 
paleozoic sandstones in Wisconsin. They appear under similar conditions in 
southeast Missouri, where they include great beds of iron-oxyd. 

I d. Huronlan.'-The name of Huronian was given in 1855 by the geological 
survey of Canada, to a series of more or less schistose crystalline rocks, shown 
to rest upon the Laurentian series on the north shore of Lakes Huron and 
Superior. A similar series is largely developed in the Atlantic belt in New- 
foundland, in the province of Quebec, and in New England, and fiELrther south- 
w^estward in the Blue Bidge. The Huronian differs from the preceding series 
by the frequent presence of schistose rocks, and of conglomerates, which con- 
tain fragments of the underlying gneisses. The Huronian contains a consider- 
able portion of epidote, hornblende and pyroxene, and is marked by varieties 
of diabasic rocks, often called gabbros, which are truly stratified, but are not to 
be confounded with the norites of the Norian series, to which the name of 
gabbro is also often given. The Huronian series moreover includes imperfect 
gneisses, quartzites, dolomites, serpentines, and steatite, besides large amounts 
of chloritic, micaceous and argillaceous schists. Its thickness has been esti- 
mated at about 18,000 feet, and it is often found resting unconformably upon 
the gneiss of the Laurentian. Ores of copper, nickel, chrome and iron are 
common in the Huronian series, which is penetrated in many localities by 
tinstratified rocks, both granite and doleritic 

The rocks in the British Islands, which have latiely been described by the 
name of Pebidian, are apparently identical with the Huronian; and the great 
series in the Alps, known to the Italians as the pietri verdi, or greenstone 
group, or at least its lower portion, has both the lithological characters and 
the geognostical relations of the Huronian, to which it is now generally 
referred. Similar crystalline schists found in California, both in the foot-hills 
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of the Sierras and in the Coast Range, are probably Huronian. The gold 
veins of California traverse both these schists and the penetrating granites. 

1 e. Montaiban.— The name of Montalban was given in 1872 to a great 
series of crystalline schists which are lithologically and geognostically dis* 
trngaished from the Huronian^ and are well displayed in New Hampshire 

* in the White Mountains (whence the name). It occupies large areas in New 
England and constitutes the gneisses and mica schists of Philadelphia^ 
Baltimore and Washington, extending southwestward into Alabama, and, 

f in the.absense of the intermediate groups, often rests directly on the 

^ Laurentian gneiss. This is well seen on the Island of New York, on the 
north part of which the older gneisst which makes up the Highlands of the 
Hadflony appears from beneath the Montalban, which covers the greater part 
of the island. The .Montalban series contains )&ne grained white gneisses, 
sometimes porphyritic, but distinct firom the granitoid gneisses of the 

^ Lanrentian, and passing into granulites on the one hand, and very quartzose, 
coarse grained mica schists, chiefly muscovtic, on the other. It aLso includes 
hornblende in some parts, and the gneiss, by a predominance of this mineral, 
passes into a nearly black schistose hornblende-rock. Beds of granular 
chrysolite rock [accompanied by enstatite, and by serpentine, often with 
chromite, are found interstratified in this series in North Carolina and in 
Greorgia. It also includes beds of crystalline limestone, which resemble 
those of the Laurentian, and moreover includes large deposits of iron pyrites 

% and copper pyrites. X^e fine grained gneisses of the Montalban are some- 
times called granites, but the series is penetrated by great masses of true 
intmsive granite. The mica schists of the series often contain garnet, 
staurolite, cyanite and andalusite ; these species, with the exception of the 
firstf not being, so fetf as known, found in the Laurentian series. The endoge* 
nous granitic veins carrying muscovite, iolite, spodumene, beryl, columbite, 
tinstone and apatite in the Atlantic belt, occur chiefly in the Montalban 
series. The Montalban is supposed to be represented by the younger 
gneissic and mica schist tseries of Scotland, which has been called Upper 
Pebidian, Grampian and Caledonian. It corresponds to the younger gneissic 
series of the Alps, where it is generally, though not everywhere, separated 
from the older Laurentian group by a great development of Huronian. 

1 f. Taconlan.— Along the great Appalachian Valley from Vermont to 
Alabama extends a belt of quartzite, limestone and crystalline schists with 
rooflngHslates, which, by many geologists, have been regarded as a great 

y^ ieveloimient in an altered condition of the Cambrian and Ordovidan (Pots- 
(Um-Loraine). These rocks, called by H. D. Rogers Primal, Auroral and 
* latinal, are regarded by others as older than the Potsdam, and constitute 
^e Lower Taconic of Emmons, since called Taconian. They include the 
Itacolumitic series of South Carolina, and have a general thickness of 4,000 
to 5,000 feet. In these are found the white marbles of the Valley, the great 
deposits of limonite and beds of magnetic and specular iron ores. To this 
series are also referred the similar series of rocks in northern Michigan and 
Minnesota^ including what has been named the Animikie series, which have 
been confounded with the Huronian. A great series of similar rocks is found in 
the Alps between the younger gneisses and the paleoisoic. T. Stbery Hunt. 
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2-4. CAMBRIAN (or lower Silurian) AGE. 
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2 a^ Acadian^— This series is found at Braintree, in Massachusetts, at St.;^ 
-John, in New Brunswick, and at St. John, in Newfoundland. It includes on ^ 
thousand feet or more of fossiliferous sandstone and shale, and according to Br.^'^ 
Hunt, corresponds to the Menevian of Great Britain. It has only been found 
Along the north-eastern border of the Atlantic belt It is remarkable as a fossil- ^ 
iferous rock below the Potsdam, which had, before its discovery, always been cost s 
4sidered as the lowest formation of that description on the continent. , 

2 b. Potsdanrii— The Potsdam sandstone, was for a long time considered as 
the lowest sedimentary fossiliferous rock. It is usually of a purely quartzose 
<:haracter, generally gray, though often striped, and sometimes partially or 
entirely red. In places it appears as a conglomerate, but sometimes the encloser' 
masses are angular, showing them to be near their source. — ^Hall, N. T. R.» 2' < 
It is a hard silicious sandstone, white, red, gray, yellowish, aud frequently stripe . ' 
Some strata of this rock are covered with the most beautifully characteriz J 
rip^le-marks as perfect as if just formed on the sand of a sea-beach, whi 
the rock is the most indurated kind of sandstone. Its lower portion is a 
^anitic conglomerate, in which large masses of quartz, the size of a peck., 
measure, are often enveloped ; they are rounded and water- worn, and held together' 
by a finer variety of the same material. On the Canada slope, where the 
mass is 300 feet thick, it is wholly a conglomerate, made up of coarse materials. 
The part which is properly a sandstone, has two principal varieties, a dose grained, 
fiharp edged mass, with, natural joints traversing it in two directions, but so closely*; 
wedged together that it is quarried with difficulty. This is the Eeeseville Variety, 
4ind that of Pa. and N. J. The other, the typical mass at Potsdam, is an even 
bedded and somewhat porous rock, at many places a distinct friable sandstone . 
in others a yellowish-brown sandstone, the particles of which are compacte- 
together, so as to form a firm, even-grained mass, with the planes of deposit? 
perfectly smooth and separable from each other, the layers being from two inc' 
to four feet thick. At Potsdam quarries, a layer of 100 square feet may be rai 
And split into rails, six inches wide and ten feet long, or it may be broken 11 
pieces the size of a brick, with even edges of fracture, and each layer may I - 
^separated into many. The color here is yellowish-brown, and a deep red variet\ 
occurs at Chazy, resting unmediately upon the primitive rock. — ^Mather, 103. It 
is nowhere charged with mineral matter, either disseminated or in veins. The 
native copper of Lake Superior is in an old trappean formation, and has no relation 
to the neighboring extensive formation of Potsdam. In an economical point of 
'Tiew, the Potsdam is unimportant as a depository of useful substances. 
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The general color of the stone at Potsdam is yellowish-brown* bnt the 
tint of each layer differs somewhat from those adjacent to it, so that the rock, 
upon the fractured edges, wears a slightly striped aspect. It is the finest quarry 
«tone in the state, being so perfectly workable and manageable. — 860. It is an ex- 
cellent building material, holding mortar well, and makes a dry house^ — 2d. Under 
the Potsdam, and upon the primary rock, is the position of the specular and red 
oxide of iron.— V. 267. 

In Minnesota, the lower portion of the formation Is 400 feet thick, and is hard 
■and often vitreous, and usually of a brick-red color, with very distinct layers, often 
separated into slaty layers by partings of red shale, strongly marked with 
fucoidal impressions, frequently ripple-marked and cracked. The upper part of 
j the formation^ there called the St. Croix sandstone, is white or buff in color, often 
I friable, and constitutes a heavy bedded or massive sandstone of rounded quartzose 
}■ grains.— N. H. Winchell. 

d In Minnesota and Iowa, the Potsdam proper, omitting the St. Croix sandstone, 

1- is a friable, crumbling mass, of no value for building purposes except as 
sand, consisting of a pure silicious sand in minute grains, with a very slight 
amount of cementing matter. Unless protected by some more resisting rock 
above it the Potsdam appears in steep slopes, or low, gently swelling hills and 
^ mound-like eminences. Those portions which are hard and enduring are cemented 
by oxide of iron, and have a brown color. 

In Wisconsin, the Potsdam is 800 to 1000 feet thick, and has a much larger 
surface-development than elsewhere, as wUl be seen by the great number of 
railway-stations on it It extends over 12,000 square miles, and contains many 
fossils not found in New York. Where the Potsdam in Wisconsin is on the surface, 
and not covered by drift, there is usually a loose, sandy soil, with a sparse growth 
of smaU oak and pine timber. This formation is one that has been very properly 
allowed to retain its original name almost undisputed all over the United States, 
except that Professor Owen at first called it the Lowbb Sandstone, in the North 
West to distinguish it from the 8 c, St. Peters or Upper Sandstone. 

3. In Michigan, the Potsdam is the red sandstone, which is emphatically the 

^, chief rock that appears upon the inmiediate coast of the whole south shore of 
ly) Lake Superior, and forms the Pictured Rocks and the Falls of St. Marie. Here it 
is of inconsiderable thickness, but it regularly thickens in going westward. — 
Houghton, 4th R., 500. Some have referred the Lake Superior sandstone to the 
age of the Chazy, but the late studies of Rominger show that it is really of 
Potsdam age. The Chicago Tribune office building is of this Lake Superior 
sandstone, and the Court House at Milwaukee is another conspicuous specimen. 
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' % _ In Pennsylvania, the Potsdam is a compact, fine-grained, white and yellowish 

^^ , vitreous sandstone, containing specks of Kaolin. 

The Potsdam formation is supposed by some to be represented in the Green 
y . Pond Moimtain of New Jersey by a local deposit of coarse conglomerate, 3000 feet 
[^ thick, but others deny that this mountain is Potsdam. It is less than 80 feet thick 
jt where it is seen rising from beneath the limestones of the Lehigh River, but 
,Q . increases in thickness westward and southward, until it comes to be represented in 
)f ; Tennessee by many thousand feet of alternate coarse and fine deposits. See 
Safford's Geol. R. of Tenn. 
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3 a. Calciferousi^-This group embraces in New York three distinct masses 
as to character and position, and these alternate and intermix with each 
other. The first is silidous, compact, and may probably be the continuation 
of the Potsdam sandstone. The second is a variable mixture of fine, yellow, 
silidous sand and dolomite or magnesian carbonate of lime, which, when 
fractured, presents a fine, sparkling grain. It is in irregular layers, which 
have a shattered appearance, from numerous cracks, the parts being more 
or less separated from each other. This is the mass from which the name 
Galdferous^sandrock was derived. The third is a mixttkre of the dolomite 
material, which is usually yellowish, very granular when fresh broken, and 
of a compact limestone, which resembles the Birdseye. Tlie action of the 
weather gives these layers the appearance of Gothic fret*worky and the color 
becomes a dark yellow-brown. — ^V. 21. As its name indicates, it is a sandy 
magnesian limestone, but it is not destitute of beds of pure limestone. The 
mixture of a variety of mineral xxiatter causes the rock to weather unequally ; 
hence it is often rough externally, portions of the silidous part standing out 
in relief. There are two quite uniform characters which distinguish the 
Caldferous, viz : A fine crystalline structure intermixed with earthy matter 
and numerous small masses of calcareous spar. — E. 105. Great numbers 
of quartz crystals are found in the cavities of this formation, many of them 
very perfect as to form and transparency. — ^V. 30. 

In the Mississippi basin this formation is called the Lower Magnesian 
Limestone, to distinguish it from the Upper or Trenton limestone. The 
eastern name, Calciferous or lime-bearing sandrock, does not apply, as it is 
almost free fr^m sand. As its western name indicates, it is a dolomite or 
magnesian limestone, and makes an excellent lime for building purposes. 
It usually contains about one equivalent or forty-five percent of carbonate 
of magnesia. This limestone forms the summits of the blufik of the Missis- 
sippi ; it supports high table-lands that extend back from the river, and forms 
prominent angles to the summits of the bluffo on either side of that river. 
These even and heavy layers are those usually quarried for building-stone. 
D. D. Owen gives descriptions of the picturesque character of the landscape 
in the ;^on of the Upper Mississippi, and especially the striking similarity 
which the roek exposures present to ruined structures, and his report is 
illustrated by beautiM engravings showing the castellated appearance of the 
clifis of the Lower Magnesian limestone on the Iowa river. In Pennsylvania 
it is a coarse, gray, calcareous sandstone, containing cavities enclosing very 
minute crystals of quartz and calcareous spar. 

3 bi Chazyt— To the Calciferous succeeds the Chazy limestone. As a whole, 
it is a dark, irregular, thick-bedded limestone. At Chazy, New York, on Lake 
Champlain, it contains many rough, irregular, flinty or cherty masses. At 
Essex the beds are more regular, and form, in consequence, a better building 
stone. As a limestone it is purer than the Calciferous, being non-magnesian; 
the principal foreign matter is silica in the form of chert It is free from the 
brown earthy spots, and the masses of brown calcareous spar so common in 
the Calciferous sandrock. 

This formation is 130 feet thick on Lake Champlain, but it is less constant 
'n the series than the others, and as it is not an important formation on the 
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lines of the railroads, an extended description is not here necessary. It is not 
found in the valley of the Mohawk. Its fossils are found in Pennsylvania and 
Virginiat but its limits are not there defined. In the Northwestern States the 
St. Peter sandstone occupies the same place in the series as the Chazy in the 
east. 

3 bi St. Peter Sandstone (Upper Sandstone^ of Owen). — This is a western 
formation and does not occur in the Eastern States, but Prof. Lesley thinks it 
may have representatives in the massive silicious members of the great lime- 
stone mass of from 5)000 to 6,000 feet thick, as measured along the two branches 
of the Juniata in Pennsylvania. It is first recognized in going west, to the south- 
west of Winnebago Lake. It is also seen up the Mississippi, near St. Paul 
and St. Anthony, and on the streams of northeast Iowa, and at La Salle, Illi- 
nois, where it is brought to the surface by an anticlinal axis. It is remarkable 
for its uniform thickness, which is from 72 to 100 feet over a space of 500 miles 
in length and 400 miles in width. In Central Wisconsin, however, its thick- 
ness is very irregular. It is also of the same character throughout, being com- 
posed of wonderfully uniform and exceedingly minute grains of sand, held 
together by the merest trace of cement, so that the mass may easily be moved 
with shovel and pick, as is everywhere done for the purpose of obtaining sand 
for mortar. This sandstone, though usually white, sometimes assumes a buff 
or brown color from the presence of iron, and in some localities it becomes red or 
is marked by bands of a bright green color. It appears like a recurrence of 
the Lower or Potsdam sandstone. Being composed almost entirely of pure 
silica, it is, when not colored by oxide of iron, one of the very best materials 
yet discovered in the west for the manufacture of glass. It is the same as 
that known in Missouri as saccharoidal sandstone, which is carried to Pitts- 
burgh, Pennsylvania, and used by the glass-makers in manufiEu;turing the best 
kinds of glass. See note 2, Missouri. 

4 a. Trenton Limestone.— Next in ascending order occurs the 4 a. Trenton 
limestone, which, in the Northwestern States, is divided into the Buff lime- 
stone and Blue limestone. In Wisconsin there are two buff and two blue beds 
alternating. They are undoubtedly the same as the well known Chazy, Birds- 
eye, Black River and Trenton limestones of New York and other Eastern 
States. They are known in the West wherever the exposures reach to the upper 
sandstone. 

The upper member of the 4 a. Trenton limestone, in South Western Wis- 
consin and the adjoining parts of Illinois and Iowa, is the very important 
Galbna or lead-]^roducing limestone, which has no exact representation in the 
Eastern States. It is a light gray or a yellowish-gray, heavy-bedded rock. 
It is compact, minutely crystalline throughout, often with small cavities lined 
with crystals of brown spar, and the whole thickness of the formation is 250 
feet. The Galena or lead ore contains 13.4 per cent, of sulphur and 86.6 per 
cent, of lead, and is found in heavy bodies in crevices in this Galena dolomite 
or magnesian limestone. Prof. J. D. Whitney, in his admirable report on the 
geology of the lead region of Southwestern Wisconsin, has proved that these 
lead deposits must have been introduced into the fissures by precipitation from 
above. The lead mines of Missouri are chiefly in the Lower Magnesian lime- 
sti)ne. 
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In Wisconsin, a very noticeable feature of the Trenton limestone is its 
marked division into the two parts before mentioned. One, which is the lower 
half, is very heavy bedded, in layers of two or three feet thick, known as the 
glass-rock, and the other thin bedded, in layers of two or three inches. There 
ifi always a stratum of carbonaceous shale from a quarter of an inch to a foot or 
more in thickness, which separates the blue or Trenton from the thin bedded 
Galena limestone above it. 

Professor R. D. Irving describes the Galena limestone as almost invariably 
a very compact, hard, crystalline rock, of a yellowish-gray color, with numer- 
ous small cavities filled with a softer material, or lined with crystals of calcite. 
The upper portion is thick bedded and free from flints, the layers being from 
one to four feet thick, while the lower portion almost invariably consists of 
several feet of layers from one to two inches thick. Gk>od exposures of parts 
of the Gralena limestone are frequently to be met with. It may be seen in 
clifGs and ledges, on nearly all tiie streams in the lead region, where it weathers 
irregularly, leaving the sur£Eu;e full of small cavities, due to the removal of its 
softer parts. The formation contains masses of flint in layers, or in irregular 
pieces, which are principally confined to the middle and lower parts of the 
formation, although not entirely absent from any part 

In the interior valleys of Pennsylvania, as for example, in Sinking Valley. 
Blair Ck)., considerable quantities of zinc ore, and some galena, have been 
found in the Trenton limestone group, which is there at least'1,000 feet thick. 
The lead mines of Wythe Co., Virginia, are at the same, or at a somewhat 
lower horizon. The zinc mines near Bethlehem, Pennsylvania, and near 
Landisville, Lancaster Co., are nearly of the same geological age. Isolated 
crystals or small masses of galena occur in crevices in the limestone beds of 
this age throughout the entire range of the great valley from Newburgh, on 
the Hudson, to Chattanooga, in Tennessee. The limestones in this valley, 
which are the Auroral limestones of H. D. Bogers, are, by some geologists, 
referred to an older series. 

In the State of New York the lower part of the Trenton is called the 
Birdseye. It is a perfectly pure limestone, and the next layer, which is the 
middle or Black Biver sub-division, is sometimes used as a marble. It is 
solid, hard, and easily worked, by reason of its conchoidal fracture, and is 
valuable for lime and for building. 

The upper part of the formation, or Trenton limestone proper in New 
York, consists of two distinct varieties, at Trenton Falls. The first or upper 
part is a dark or black colored, fine grained limestone, in thin layers, sepa- 
rated regularly by black shale or slate, forming the great mass in which the 
creek has worn its channel, and in which are all the &lls. See Note 62, 
New York. 

The second, or lower part of the Trenton proper, is a gray, coarse grained 
limestone, in thick layers, and it is quite crystalline. This is the quarry- 
stone at Prospect, above Trenton Falls. At Montreal, the church of Notre 
Dame and many other structures are constructed of the gray variety of the 
Trenton limestone, quarried behind the city, but the thinner layers, when 
not dressed, are of a more pleasing color, and make a handsomer building- 
stone. 
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The Trenton formation in all parts of the United States, is almost always 
a limestone. A conspicuous example of the Trenton, Utica and Hudson 
Biver formations, is seen in the long continuous and t»eautiful valley of the 
Hudson and Lake Champlain, the Eittatinny valley of New Jersey, the 
Cumberland valley of Pennsylvania, the Shenandoah valley of Virginia, and 
the valley of East Tennessee. The fertility of its limestene land is almost 
inexhaustible. The deposits of brown hematite iron ore, found in the soil, 
and occupying hollows or basins in the softer limestones below the Trenton 
in so many places, and in such large quantities, are supposed by some to be 
of aqueous origin, and not strictly a product of this formation, which is only 
its receptacle. But many other geologists, — B. M. S. Jackson, A. A. Hender- 
son, Lesley, Piatt, Prime and Frazer, have all agreed in advocating the oppo. 
site view, each from his own independent studies. They derive the limonite 
beds either from the solution of the ferriferous limestone layers, or from 
the intercalated micaceous slates, or from the pyrites-bearing slates of the 
neighborhood. According to Dr. Hunt, it comes from the change of masses 
both of iron-pyrites and of carbonate of iron, originally imbedded in the 
limestones and slates. 

4 b. UtIca Slate.-The Trenton limestone is succeeded by a dark or 
black carbonaceous slate, called the TJtica slate. In Pennsylvania this for- 
mation is everywhere darkly colored, and the coloring matter is probably 
derived from abundant remains of marine plants or animals. While the 
black color of some of the clays in the brown hematite ore banks of the 
npper range (immediately beneath the Utica slate), as at the mines in Lehigh 
Co., Pa., and the Brandon ore mine in Vermont, seems to be derived from 
the black slates of the Utica, the gray color of some of the limestones, and 
of the carbonate ores (as at the Saucon zinc mines) is known to be due to 
disseminated graphite. 

Within the State of New York, it is everywhere black, and usually soft 
and fissile. Thin beds of impure limestone are associated with it in many 
places, and sometimes thin layers of carbonate of iron, and it passes into the 
Trenton limestone by gradual interstratification. Thus bands of slate are 
interstratified in the limestone, and thin strata of limestone containing fossil 
remains in the lower part of the slate. These crumbling shales may generally 
be distinguished by their dark blue-black and brownish-black color, but 
there are some strata among the grits of the Hudson River that can scarcely 
be distinguished from these. The Utica slate weathers ash-gray, rapidly 
disintegrates, and, where it is exposed in difSs, frost and other agents con- 
stantly break it into small fragments, which collect at the base in the form 
of a talus. Li Pennsylvania, it outcrops, with little or no variation, as a dark 
blue carbonaceous slate and shale, extremely fissile in its lower beds. It 
forms the sur&ce-rock along a narrow region in the Mohawk valley. In 
East Tennessee, the beds both of Utica and Hudson Biver, or Cincinnati, 
are of great extent, and consist of blue calcareous and sandy shales, with 
some layers of calcareous sandstone. Professor Hall considers the Utica slate 
as properly the lower member of the Hudson Biver group. 

4. c. Hudson River (Cinclnnatif Nashville, Londne and Frankfort sand- 
stone and shale). — ^The rocks of this group in New York are mostly slates. 
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shales and gray, slaty and thick-bedded grits. The slates and shales are 
generally dark brown, blue and black, and the grits are gray, greenish and 
bluish-gray. They are stratified and conformable, alternating a great number 
of times, without any regular order of alternation, and in Eastern New York 
are from 500 to 800 feet thick. The fir^t New York geologists called this 
formation the Grey wacke, and it is still so called by the stone-cutters on the 
River Hudson. Its lower portion was called the Frankfort slate and sand- 
stone, and the upper part the Pulaski shale and sandstone, which latter were 
afterwards called the Loraine shale. Wherever streams have passed over it 
they have, in process of time, worn in the rocks a deep channel or gorge 
sometimes preventing a free communication across them, as at Loraine (see 
Note No. 69, New York), By decomposition, it produces a tenacious, clayey 
soil, fitvorable for grass, forming the best dairy-land, as in Orange Co., New 
York, about Groshen and Middletown. It increases in thickness southward 
so rapidly that at the Delaware and Lehigh water gaps, measurements of 
5,000 feet have been made through it, from its top downward, without /reach- 
ing its lower limit. i 

In many places along its last outcrop toward the Atlantic, it has fur- 
nished many masses of a substance resembling anthracite, also beds of impure 
limestone, and beds of red shale, which increase very much going south into 
Virginia. 

In Pennsylvania, the Hudson River slate consists of blue and greenish- 
gray shale, alternating with gray calcareous and argillaceous sandstone in 
thin beds. The sandstones grow more abundant as we ascend in the for- 
mation. The middle portion, where much metamorphosed and intersected 
by cleavage-planes, in certain localities, produces a good roofing-slate, as at 
Slatington and Delaware Water Gap, Pa. 

The geologists of the Western States generally, have dropped the desig- 
nation of Hudson River, at least in regard to strata west of the Alleghanies, 
and have substituted for it the name, Cincinnati, proposed by Worthen and 
Meek; making this term co-extensive with the former. In this guide, 
Hudson River is used in the Eastern, and Cincinnati in the Western States. ^ 
At Cincinnati the whole series is about 800 feet thick, and, according to 
Dr. Newberry, by its fossils, is the equivalent of the Chazy, Trenton, Utica 
and Hudson River, all blended together. In Ohio it is composed of alter- 
nating beds of limestone and shale, the latter sometimes called blue clay. 
The limestone is an even-bedded, firm, durable, semi-crystalline limestone, 
crowded with fossils. It is oonmionly called the bliLe limegtone, but the 
prevailing color is grayish-blue, and the weathered surface shows yellowish 
or light-gray shades. In southern IlliAois the lower part of the Cincinnati 
is composed of brown sandy shales and sandstone, and the upper portion is 
a thin-bedded, dark bluish-gray, fine grained limestone, two to six inches 
thick, with shaly partings between the layers. In northern Illinois it is 
bituminous, and consists of sandy shales with thin bands of limestone. In 
Iowa it is the Maquoketa shales, which are bluish and brownish shales form- 
ing a stiff clay soil. In Missouri the upper shale bed only is found, with an 
occasional flag-like limestone layer. 
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It should here be said that in the opinion of the earlier American geologists, 
Amos Eaton and Ebenezer Emmons, and as now maintained by Dr. Sterry 
Hunt, considerable portions of the strata above described, including what is 
called Potsdam sandstone in Pennsylvania, along the Appalachian Valley from 
New England to Alabama, as well as the great mass of accompanying lime- 
stones — the Auroral of Rogers — belongs to the Lower Taconic or Taconian 
series, and is of pre-Cambrian age. The name of Hudson River group, has 
hitherto been used in a very vague sense, and made to include not only the 
upper schistose beds, including the roofing-slate of the Taconian, and the 
much more recent Loraine or Cincinnati shales, but also a great intermediate 
series, called by Eaton the First or Transition Greywacke— the Utica, Loraine, 
and Oneida being his Secondary Grey wacke. 

This First Greywacke series, along the eastern border of the Appalachian 
valley in New York and New England, and thence southwest on the one hand, 
and northeast to the lower St. Lawrence on the other, is a great belt of dis- 
turbed strata, which were fbr a long time assigned by some geologists to a 
X)osition above the Trenton limestone, while by others they were regarded as 
below that horizon, and of the age of the Potsdam and CaJciferous divisions. 
Emmons, who for many years maintained the latter view, called these rocks 
the Taconic slates or Tipper Taconic, a name which Logan, when he finally ac- 
cepted this conclusion, changed to that of the Quebec group, divided into three 
parts, named by him Sillery, Lauzon, and Levis ; the latter being supposed by 
him the oldest. It has since been shown that the Sillery is the oldest and the 
Levis the newest, its fauna approaching that of the Ghazy ; while some portions 
of this group (afterwards distinguished by Logan as Potsdam) contain a £a,una 
as old, or older, than the typical Potsdam. These rocks, which have an aggregate 
thickness of 7,000 feet or more, are much disturbed, and include portions of 
strata of later date, Ordovician and Silurian. To this essentially Cambrian 
series, as already said, belongs a great part of what has been called Hudson 
Biver group, though this name, in paleontology, has been restricted to the 
Loraine shales, which belong to a higher Ordovician horizon. — ^T. S. H. 

Keweenian^ — ^This name has been given to the great copper-bearing series 
of the Lake Superior basin, which, while resting in the different parts upon 
various crystalline groups, is unconformably overlaid by the Cambrian sand- 
stones of the Potsdam. It is made up chiefiy of sandstones and conglomer- 
ates, with interposed layers of basic eruptive rocks of cotemporaneous origin, 
generally designated melaphyres. This series abounds in metallic copper, 
found both in veins, and in the beds, but most abundantly in certain con- 
glomerates. The thickness of the Keweenian is not less than 20,000 feet, and 
perhaps much greater. Notwithstanding its great antiquity the Keweenian 
does not belong to the crystalline rocks. (T. Stbrby Hunt.) 
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5-8. SILURIAN (OR upper Silurian) AGE. 

5 a. Medina^ — The lower member of this formation is a pebbly sandstone 
or grit called the Oneida conglomerate, being the same as the Shawangunk 
conglomerate. The upper member is called distinctively the Medina sandstone, 
and is usually a red or mottled argillaceous sandstone. 

1. The Oneida conglomerate in NewYork is composed of quartz pebbles rarely 
exceeding three-fourths of an inch in diameter, and of white or yellowish quartz- 
sand. In some localities there is some interposed greenish shale. The source of its 
materials was to the south, the rock being 600 feet thick in the Shawangunk 
Mountain at Wurtsburg, on the N.Y. & Os. Mid. R. R., and 1000 feet thick in some 
parts of Pennsylvania and Tennessee. The greatest thickness of the Oneida in 
the eastern part of New York is 30 to 40 feet, but in the western part the 
same place is occupied by a gray quartzose sandstone, fine grained and compact. 
Passing upwards, the gray sandstone intermingles with the Medina sandstone, 
which, in its lower parts, differs chiefly in color. The red color of the Medina 
sandstone seems to be partially communicated to the gray below, which is often 
striped and spotted with red. There is, lithologically, no very strong line of 
demarcation between the two rocks. The oxide of iron, the red coloring matter 
of the upper member, has been transfused through the material of the lower as 
far as its particles could find admittance. The flagstones in the side- walks of 
Buffalo and Rochester, of a white color clouded with red, are of this formation. 

In New Jersey the gray sandstone formation consists of a thick series of hard, 
white and whitish gray siliceous rocks, of various degrees of coarseness, from tliat 
of a fine grained, pure sandstone to that of a quartzose conglomerate with 
thickly-set pebbles averaging half an inch in diameter. This is the summit of the 
long, straight mountain ridge called the Kittatinny or North Mountain, extending 
from near the Hudson River into Virginia. 

In Pennsylvania the Oneida conglomerate is a compact, greenish-gray, massive 
sandstone, containing in many places thick beds of siliceous conglomerate, and 
the Medina sandstone proper is a thick mass of alternating red shales and red and 
gray earthy sandstones . It is the North Mountain of the great Cumberland valley. 
^ At the Delaware Water-Gap the whole mass of Oneida and Medina consists 
of seven massive plates of coarse sand and conglomerate, separated by more 
argillaceous layers from each other. Going west, the number, according to Prof. 
Lesley, is reduced to five, and finally in Middle Pennsylvania to two, each of them 
very thick, and making its own mountain-crest when the dip is vertical, while the 
intermediate softer red mass forms a little valley between the crests. The whole 
formation is about 1,900 feet thick. When the dip is gentle, the Oneida 
makes a beautiful lofty terrace upon the flank of the mountain, the crest of which 
is always made by the Upper Medina. Traced southward through Virginia into 
Tennessee , this formation gradually thins away to 50 feet, as seen west of Knoxville. 

2. The Medina sandstone proper succeeds the gray sandstone, there being no 
definite line of division between them. In this rock is found the Fttcaides Harlani 
affording a positive character whereby to recognize it in the series. This sandstone 
is almost invariably of a red color, generally a brown-red, more rarely variegated 
light red and yellowish, and m a few rare instances of a light or whitish color. 
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partially greenish. It is bothfine grained and coarse grained, the latter nsoallyof the 
deepest color, the former more variegated. The lower falls of the Qenesee, below 
Rochester, 110 feet in height, are formed by this rock. The deep gorge and 
hi^ diffo on both sides of the Niagara River, at Lewiston, New York, are more 
than one-half excavated in the Medina. 

In New Jersey it is a thick formation of red and variegated sandstones and 
shales. Its lower beds are a dark red sandstone of a very ferruginous composition, 
and extreme hardness, and in the middle and upper divisions of a brownish red 
shale and a very argillaceous sandstone, partly calcareous. 

Neither the Oneida nor Medina are found west of Ohio. Some large masses of galena 
and copper-pyrites with blende, have been found in the Oneida or tihawangunk 
grit, on the "Erie R. R. east of Port Jervis and at Ellenville, but they were soon 
exhausted. When the Medina is a heavy coarse rock it produces a poor, barren 
country, but in Western New York it is more calcareous, and the soil is much better. 

5 b. Clintoni — ^This group consists of many different kinds of rocks or 
masses, from which circumstance it was first called the Protean group. The 
name of Clinton was given to it on account of the characteristic masses being found 
around the village of Clinton, in Oneida County, New York. It consists of green 
and black-blue shale, greenish, gray and red, soft marly layers, often laminated 
calcareous sandstone, encrinal sandstone, and red f ossilif erous iron-ore beds . The 
most x>ersistent member of the group is the shale. It is bluish when fresh quarried, 
but when long exposed it is always of a greenish hue. The next member is the 
greenish sandstone, which is in thin layers, having its surface generally covered with 
fiusoides. This also ha9 a bluish tint when fresh quarried. The third persistent 
member consists of two iron-ore beds in New York and several in Pennsylvania. 

The term Protean is stiU applicable to the Clinton group, which, in some 
places, consists of thin shaly sandstones, shales, and even conglomerates ; in others, 
of thin bedded, impure limestones, shaly sandstones, iron-ores, etc : still again it 
appears as a duplicate series of shales, limestones and iron-ores, with some 
faitermixture of sandy matter, all containing an abundance of marine shells. In 
the west the formation is limestone, and is of a more uniform character. 

The Clinton formation produces the celebrated f ossiliferous iron-ore generally 
known as the FosJsn. obb, which occurs in it in every state from New York to 
Alabama. In all its localities this ore is red or brownish-red, very hard, and where 
unaltered, invariably oolitic or in larger sized concretions. In New York, where 
it is extensively mined, there are two beds of it, generally about 20 feet apart, and 
upon an average about a foot and more in thickness. The oolitic particles are 
usually more abundant in the lower, the larger sized concretions In the upper bed. 
The two beds never appear at the same locality, or in the same line of section, but 
where the lower one occurs the upper one Is wanting, and where the upper one 
occurs the lower one is not found. 

In Pennsylvania the Clinton is a very extensive formation, nearly 2,000 feet 
thick, of slate, shales, sandstones and iron-ore, with the same variety as elsewhere, 
and its iron ore is very rich, productive and valuable. The outcrop of the ore- 
beds have been traced for hundreds of miles. In Dodge County, Wisconsm, near 
IkGlwaukee, the Clinton iron-ore, at Iron Ridge, is from 15 to 18 feet thick, but 
this is very unusual, and It Is not in the same part of the formation as the fossil 
ore in the east. The deports of this ore in East Tennessee and in Alabama, 
called the Dye-stone ore, are still more extensive. 
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' 5 c% Niagara^ — ^This group consists of two distinct members, a shale below 
and a limestone above. 

The shale in New York constitutes a very uniform deposit, while the limestone, 
from a thin concretionaiy mass in the east, becomes an extensive and conspicuous 
rock, constantly increasing in thickness, in a western direction, even far beyond 
the limits of that state. The cataract of Niagara is produced by the passage of 
the river over this limestone and shale, and, from being a well known and 
Extremely interesting point, as well as exhibiting the greatest natural development 
of these rocks in New York, this name was adopted for its designation. In this 
vicinity, the limestone is 164 feet thick, with the shale beneath 80 feet thick. The 
lower part of the Niagara group exhibits a great development of dark bluish 
shale, which, on exposure, gradually changes to gray or ashen color, and forms 
a bluish or grayish marly clay. In this state it is undistinguishable from the 
ordinary clays, and its outcropping edges, when long weathered, are often 
considered as clay beds. The Niagara is a very extensive formation, but its shales 
are much more persistent and wide spread than its limestone member in the east, 
but the limestone is more widely spread in the west. The gorge below the upper 
falls at Rochester is the best place to study these shales. In an agricultural point 
of view, this formation, like all limestones, is an admirable one. There is no better 
soil than that of the Niagara about Rochester, New York. 

A silico-argillaceous limestone, in New York, forms the beds of passage from 
the soft shale below to the purer limestone above. It is of a dark or blui^ color 
when freshly exposed, but soon changes to light gray or ashen. These beds of 
passage are succeeded by a dark bluish gray sub-crystalline limestone, of a rough 
fracture, and separated into thin courses by dark shaly matter. The third member 
is a coarse grained concretionary mass, in irregularlayers, exhibiting a very peculiar 
contorted appearance, as if much disturbed while in a semi-fluid or jrielding 
condition. The concretions often present cavities lined with crystals, or contain 
the remains of some organic body. This is the surface-rock in West Avenue in 
Rochester. 

The Niagara limestone is the great limestone which, in Wisconsin, occupies 
the peninsula between Green Bay and Lake Michigan, and then stretches southward 
to the south limits of the state, and far into Illinois and Indiana. It will be noticed 
in looking over the Guide, how many railroad-stations in the western states, just 
mentioned are on the 5 c. Niagara, and how very extensive the formation must be. 
Its general appearance is that of a regularly bedded brown or buff dolomite, with 
occasional intercalations of beds of massive gray limestone. The quarries of 
beautiful buff limestone at Athens and Joliet, Illinois, so much used in Chicago 
for building-purposes, are in this formation. At Joliet there is 40 feet in thickness 
of this buff and gray limestone. West and northwest of Chicago the Niagara 
limestone is highly charged with petroleum, which oozes from the stone, blackening 
the face of walls built of it. On Goat Island, at Niagara Falls, the petroleum 
is also seen on the limestone in small quantities. In Michigan it is a grey 
crystalline, rather fine grained, moderately fossiliferous, dolomitic mass, 218 feet 
thick on Green Bay. 

In Western Canada the upper part of the Niagara limestone contains peculiar 
fossils, and is called the Guelph, and in Wisconsin it is subdivided into the 
4. Guelph, 3. Racine, 2. Waukesha and 1. Mayville beds. 
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This formation establishes the topographical distinction between the lower 
plain of Canada, in which lie Lake Ontario and Georgian Bay, and the upper 
plain of the United States, on which lie Lakes Erie, Huron and Michigan. 
Its terrace crosses Ontario, growing loftier as the thickness of the formation 
increases northwestward, until it becomes a range of limestone mountahi*land, 
forming the peninsula between Lake Huron and G^rgian Bay. It is there broken 
down in a range of islands, and reappears as a peninsula, just mentioned, cutting 
off Oreen Bay from the western shore of Lake Michigan. 

The Niagara and other limestones above it, seem not to haye been deposited in 
Pennsylyania between the Delaware and Susquehanna rivers, and In Middle 
Pennsylvania. While the limestones below it are well represented, the IHagara 
is wanting as a separate formation, and its characteristic fossils are scattered 
through the Clinton rocks. 

6. Salina, (Onondaga Salt Group.)— This is an important group in the State 
of New York, containing all the gypsum and water-lime, and furnishing all the salt 
water of the salines of the city of Sjrracuse, which produce more salt in a small 
territory than any other in the world. Its soil is excellent for agricultural purposes, 
forming, with those south of it, includiiyf; the Hamilton, the garden-region of the 
State of New York. The whole group is about 700 feet in thickness, and is 
divided into five dei)Osits, but there are no well defined lines of division between 
them, except the last two. 

1. The first or lowest is a red shale, showing green spots at the upper part of 
the mass. The great mass is of a blood red color, fine grained, earthy in fracture, 
with no regular lines of division, but breaking or crumbling into irregular 
fragments, and shows but little variation. In several localities the red shale shows 
numerous green spots, varying from an inch or less to several inches in diameter, 
which strongly contrast with the red ground on which they are placed. The green 
color is the result of a chemical change, the peroxide of iron being reduced to 
protoxide. This red shale is of great extent along the railroad, and presents a 
thickness of from one to five hundred feet, yet nowhere has a fossil been found 
in it, or a pebble, or anything extraneous, excepting a few thin layers of sandstone. 
The main line of the N. Y. C. <& H. H. R. R. runs on the Salina formation 107 
miles, from Canastojta to Brighton, and nearly all of this distance on this lower 
or red shale portion. 

• 

2. The second deposit is the lower gypseous shales, the lower part of it 
alternating with the red shale, whidi ceases with this mass . This second deposit 
consists of shales and calcareous slates of a light green and drab color, with 
alternations of different colored masses, red, green, bluish and yellow, with a 
little whitish and greenish sandstone, different colors predominating in different 
places. In this deposit gypsum occurs in fibrous masses, either reddish or of a 
salmon color, which colors are peculiar to this deposit. The quantity of gypsum 
in this second deposit is comparatively small, and it is unimportant in an 
economical point of view. 

Both the second and third deposits are permeable to water, which cannot be 
obtained in any of the hills composed of them unless the wells are sunk to the 
level of the water-courses, a fact which explains the absence of all brine-springs 
above the level of the country. 
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3. The third member of the Salina formation is the gypseous deposit, which 
embraces the great masses quarried for plaster or gypsum, consisting of two 
ranges, between which are the hopper-shaped cavities, the vermicular lime-rock, 
and other porous rocks. This is the most important deposit, not only on account of 
its plaster-beds, but because it is only in this deposit that we have positive evidence 
that salt has existed in a solid state, and, therefore, the only source whence the 
saline springs of Syracuse could have been derived. The great mass of the 
deposit consists of rather soft yellowish or drab and brownish colored shale 
and slate, and of more compact masses which are hard, a brownish color 
predominating. It is usually denominated a gypseous marl, being earthy and 
indurated, slaty and compact. Some of it when weathered, presents a peculiar 
appearance, as of having been hacked by a cutting-instrument, with some 
regularity. The gypsum does not appear in layers or beds, but it occurs in insulated 
masses, and it assumes irregular not globular forms. The dark color of the gypsum 
is owing to carbonaceous matter. In many localities there are two ranges of 
these masses or plaster-beds, generally separated by tha vermicular rock and the 
hopper-shaped cavities. There are two masses of the vermicular rock, the upper 
one four feet thick, with large porous cavities, the lower one twenty feet thick, 
with small pores. This vermicular limestone is a porous or cellular rock, resembling 
lava. It is dark gray or blue in color, and perforated everywhere with curvelincar 
holes, but otherwise very compact. The holes or cells vary from microscopic size 
to half an inch in diameter, the cells being very irregular, and communicating 
with each other, some being spherical, and the resemblance in structure to a 
porous lava is complete. Forms which are due to common salt have been 
discovered in this rock, showing the presence of crystals of this substance, which 
were removed by solution. 

The most interesting products of the group are the hopper-shaped cavities, 
which must have been produced by common salt, as no other soluble mineral 
presents similar ones. They show conclusively that salt existed in this third 
deposit. When salt crystallizes, a cube first makes its appearance upon the surface 
of the brine, then similar cubes form around its border, being attached to its upper 
surface, near the edges, while it gradually sinks, and additional particles are 
added, forming another row of cubes upon the first range. This is many times 
repeated, until the density of the mass formed becomes greater than the liquid, 
when it falls to the bottom. When examined, being turned upside down, it 
shows a pyramid of regular steps, terminated by a cube, and when its position is 
reversed it presents a form like the hopper of a mill. Where two ranges of plaster 
beds are seen the hoppers occur between them, and between the two massses of 
vermicular rocks, and are from one inch to three inches and more in diameter. 
These hopper cavities are formed in the gypseous marl, or in the more solid parts 
of the vermicular rock. Testaceous animals cannot live in water saturated with 
gypsum, hence no fossils are found in the deposit. No trace of rock-salt in New 
York has met the eye of any one, but the existence of it is a matter of no 
doubt.* The fact of the difficulty of obtaining water in the gypseous hills, in 
either the second or third deposit, show there is little probability of finding salt 
above the level of the waters on account of its having long since been dissolved. 
See Note 27, New York, as to the salt-wells at Syracuse. 

♦After the above was written, rock-salt was first found, in June 1878, in a boring south of 
Rochester. 
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The *'01dRoad," or the division of theN.Y. G. <& H. R. R. R.,froin Syracuse 
to Rochester, via Anbum, nms on the gypseous portion of the formation, and the 
plaster-beds can be inspected at Marcellus station, doae to the railroad, bat the 
best gypsum quarries are on Cayuga Lake, just north of Union Springs, tlie masses 
being from fifteen to twenty-five feet thick. Sulphuric acid springs, and numerous 
sulphur springs occur in the State of New York, in the Salina formation, of tep 
rising through the crevices of the overlying Water-lime group. 

4. The fourth or succeeding portion of the Salina formation, consists of those 
rocks which show groups of needle-form cavities, placed side by side, caused by 
the crystallization of sulphate of magnesia, and presenting a finely striated columnar 
appearance. The rock is a dark gray or drab colored, impure limestone, with 
cavities containing crystals and often embracing shaly beds. It appears to be a 
magneoan limestone, its usual color is a brownish drab, also dove color, and it 
breaks with an earthy fracture. 

The Salina formation extends westward across Canada, and the salt-deposits 
of Goderich in Ontario are in it. Six large beds of rock salt have been found there 
in boring, measuring in all 126 feet in thickness, at from 1,027 to 1,385 feet in depth 
from the surface, the beds measuring from 6 feet to 35 feet each in thickness. 

The salt-deposits and brine-springs of the world are by no means confined to 
the Salina formation ; on the contrary, they are found in almost all the formations 
from the oldest to the youngest, and always accompanied by gypsum and red and 
vareigated marls. 

5. The fifth division of the Salina or Onondaga Salt group is the Water- 
lime, which has generally been considered as belonging to the Lower Helderberg, 
but which properly is part of the Salina. All the hydraulic cement of the State 
of New York, known as Rosendale Cement, and Syracuse or Manlius Water-lime, 
is manufactured from a portion of the stone of tbis Water-lime formation. It is 
an earthy, drab-colored limestone and usually consists of two layers of drab 
limestone, always separated by an intervening mass of blue ; it is easUy recognized 
by its gray or ash color when weathered. It has a thickness of not less than 
30 feet, and often attains a thickness of 100 feet or more in New York. When 
the Water-lime is burnt the stone does not slake, if of a good quality. It is 
ground in a mill, and then it hardens or sets when mixed with water, and remains 
BO under water, its goodness depending on the hardness or cohesion when set. 
Its peculiar quality is owing to the proportion of silica and alumina it contains. 
The Water-lime continues across the State of New York, the drab layers which 
constitute it being always found. The courses into which the layers of Water- 
lime are sometimes divided show a crenulated or notched surface, like the sutures 
of a skull, the two surfaces interlocking each other. Professor Hall says the 
Water-lime is a distinct member, which does not belong to the 7. Lower Helderberg 
group of strata, but to that below it, the 6. Salina, of which it is the upper member. 
It is not closely related to either, but more nearly to the Salina, and is much more 
widely spread than the other members of the Salina. The cement quarries of the 
Delaware River, between Pennsylvania and New Jersey are in this formation, but 
cease after passing the Lehigh River westward. The beds near Copley are Trenton 
or older. In Middle Pennsylvania, where the Salina group, destitute of gypsum 
and salt, measures 440 feet, the cement beds above measure 580 feet, and the 
Lewistown limestone (Lower Helderberg) 162 feet, as measured by Ashbumer and 
BUlin, m 1876. 
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7« Lower Helderberg. — In consequence of these rocks being so well developed 
on the Helderberg Mountains, near Albany, New York, they haye received that 
name. The Lower Helderberg series consists of five limestone sub-divisions, and 
the Upper Helderberg of four members. Tliey are separated by an important 
sandstone formation — ^the Oriskany. The Lower Helderberg, which is well 
developed in the eastern part of New York, thins out in going west, and at 
Syracuse disappears entirely. The sandstones also thin out and disappear, so that 
at Syracuse the Upper Helderberg rests on the Water-lime, the upper member of 
the Onondaga Salt group. The Lower Helderberjg; consists, in ascending order, 
of the 1. Tentaculite limestone, the 2. Pentamerus Ikiestone, the 8. Delthyris shaly 
limestone, the 4. Encrinal limestone, and 5. Upper Pentamerus limestone. 

1. The Tentaculite limestone is the lowest member of the series. Portions 
of it afford fine building stone, which can be procured in blocks of large size, 
perfectly solid, and free from cracks or flaws. They vary from ash-gray to black, 
and present almost every shade between these colors. The strata are mtersected 
by two main systems of joints nearly perpendicular to each other, hence the 
rock can easily be quarried in large blocks. But much of it is thin-bedded, 
often thinly laminated, dark blue ; its color, texture and composition contrast- 
ing strongly with the Water-lime below. — H. The 2. Pentamerus limestone 
is rarely pure, being more or less mixed with black shale, which gives a dark 
color to the rock, it being usually a dark gray. It is crystalline in grain, and is 
in layers, but the lines of division are not straight, and the surface is not even. 
The whole mass has a rough appearance, and it does not make a good building 
stone. — ^V. The 8. DeltKyris shaly limestone, as its name implies, is a shaly mass, 
and consists of alternate beds of shaly and compact limestone. It is an exceedingly 
interesting rock from the great number of species, the abundance and perfection of 
its fossils. — Hall, 144. The 4. Encrinal is a compact crinoidal limestone, and the 
6, Upper Pentamerus is a bluish gray limestone. In Pennsylvania, according to 
Rogers, the Lower Helderberg is 50 to 100 feet thick, a diversified calcareous 
lormation, of some shade of blue, argillaceous and flaggy in its lower beds, and 
shaly towards the middle, with layers and nodules of chert 

8. Oriskarvy Sandstone.— In New York the greatest thickness of this rock is 
not more than thirty feet, and usually much less^ but in Pennsylvania, Maryland 
and Virginia it is, in places, as much as 700 feet ; even in New York it covers an 
extensive surface, and is strongly marked in its fossils, which are generally of a 
large size, and attract the attention of travelers. At the typical locality, Oriskany 
Falls, the sandstone is twenty feet thick, and is of a light yellow color, friable, and 
readily crumbling into pure sand ; no part of it being sufficiently solid for durable 
work. One characteristic of this rock is the abundance of small cavities, which 
have been formed by the destruction of fossils. These present themselves in all 
cases where the rock is well developed. The porous nature of the mass has 
admitted the percolation of water, which has dissolved the calcareous matter of 
the shells, usually leaving casts of their internal stsucture. As a mass the 
Oriskany sandstone is a coarse, rather loosely cemented, purely silicious sandstone, 
of a yellowish white color. Sometimes it is shaded brown or some other dark color. 
In Pennsylvania it forms rough ridges, with a poor sandy soil. It is used for glass- 
making, and contains an iron-ore too silicious to be valuable. Some of our geologists 
(Hall, Rogers, Dana, etc.) place the Oriskany at the top of the Silurian seriesi 
and others (Newberry, Lesley, Hunt, etc.) at the bottom of the Devonian. 
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9-12. DEVONIAN AGE. 

9. LOWER DEVONIAN. 

9 Upper Helderberg or Corniferous. — ^This yei^ widely extended formation 
consists of four important members, the Caada-galliy the Schoharie grit, the 
Onondaga limestone, and the Corniferous limestone, the upper member. But 
in the recent text-books on geology the whole formation is called the Cornif- 
erous, which was the name given by Eaton to the whole formation of limestone. 
It forms the Helderberg range, a high ridge which extends through the State of 
New York, forming a very rich and productive tract of country. This group of 
strata, as above limited, and designated the Upper Helderberg by Professor James 
Hall, is, in his opinion, deserving of recognition as the base of the Devonian, the 
Hamilton group heinjc the middle, and the Portage, Chemung and Catskul the 
Upper Devonian. 

9 a. Cauda-galli. — ^Tliis is a fine-grained calcareous and argillaceous sandstone, 
usually drab and brownish, and blanching by long weathering. It readily strikes 
the eye by its contrast with its associated rocks, and by the singular marking of 
impressions strongly resembling the tail of the common barn-yard fowl, from 
whence its Latin name of Cauda-galli or cock's-tail. Its fossils have been found 
in New York and at Crab Orchard, in Kentucky. In New Jersey, northeast of the 
Delaware Water Oap, this and the Schoharie are three hundred feet thick. 

9 b. Schoharie Griti— This is very much like the preceding, but altogether 
different in its fossils. It is a fine-gndned, very calcareous grit, or an arenaceous 
limestone, naturally brown, but weathering to a gray or drab colr>r, containing a 
great number of fossils peculiar to this stratum, and is found in the mountain 
one and one-half miles northwest and northeast of Schoharie, New York, and 
extends by the Helderberg range to Kingston. The Schoharie Grit is a highly 
fossiliferous formation, and has a wide geographical extension. Its great number 
of oephalopods ^ves it a marked character, but it contains other fossils identical 
with the limestones above. — H. 

The 9 e. Onondaga Limestone in New York rarely exceeds ten to fourteen feet 
in thickness, but is very persistent, and is readily recognized by its light gray color, 
crystaUine structure, toughness, and its numerous organic remains. This is one of 
the most valuable building stones in the Helderberg division, and has been largely 
quarried near Syracuse for the canaL It is an imperishable stone, having great 
power to resist the action of air, water and frost. It is generally the rock over 
which the water flows at the water-falls on the Helderberg range, as at Perryville 
and Chittenango Falls, and is remarkably uniform in its character. It is more 
extensive than the Corniferous proper, and it is very rich in beautiful and char- 
acteristic fossils. The lunestones used for flagging in Syracuse are Onondaga 
limestone, brought from the typical localities Onondaga Valley and Split-Rock 
on Onondaga HilL When wet they make a fine display of fossils of this 
formation. This stone is ^Iso used for building everywhere m Central New 
York. 
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9 d. Corniferous LimestonOt— For all practical purposes, this and the Onondaga 
limestone may be regarded as one formation. It extends from the Hudson River 
to the Niagara River, which it crosses at Black Rock, producing there a rapid 
current at the International Bridge, at Buffalo, and forming, a small island just 
above the water. It extends far into Canada, is seen at Sandusky City, Ohio, and 
there forms the bottom of Lake Erie. Its color varies from a light grayish-blue 
to a black, and is sometimes even a light gray or drab. It contains numerous 
nodules of flint or homstone, from which it derives its name. But few if any of 
the layers afford a pure limestone. Its color varies from black to gray, brownish 
and light blue. It is usually in regular courses from six to eighteen inches thick, 
separated by layers of homstone, and sometimes embracing flattened nodules of 
the same. This rock is crossed by vertical joints in two directions, giving rise to 
numerous copious springs of water. An upper division, called the Seneca limestone, 
is now included in the Corniferous. In New Jersey and Pennsylvania it is a blue 
and sometimes sparry limestone, including bands and nodules of chert. In Canada 
and the Western States it is a straw-colored and light gray rock. In its general 
eastern exposures it is generally bluish. Above the Corniferous are no general 
limestoue masses in the Eastern States, but partial deposits only, the most ex- 
tensive of which is the TuUy limestone, found only in Central New York. There is 
an astonishing change from the top of the Corniferous limestone to the black 
shales of Marcellus. Two formations more unlike cannot anywhere be found. 
Both the Corniferous and Onondaga are included in the Upper Helderberg lime- 
stone of Pennsylvania, and on the Juniata they measure together only sixty feet. 
Immediately upon the upper surface of the Corniferous limestone, lies the valuable 
and extensive Mabobllus ibon obb. This consists of carbonate of iron, which 
occurs in a bed of pyritous clay, and near the outcrop is changed into limonite. 

10. MIDDLE DEVONIAN. 

10 ai Marcellus Shales are of a black color, usually dark brown when 
altered. They greatly resemble the Utica slate in mineral character, and could 
readily be mistaken for it. They extend in New York from the Hudson River to 
Lake Erie. The lower part contains some impure black limestone, not in layers 
or beds, but in interrupted flattened masses. The upper shales bxa not so highly 
colored as the lower ones, and are disposed to separate, when long exposed, into 
small, thin-edged fi'agments, the result of a peculiar accretionary structure. The 
fragments often exhibit sttuns, in spots, from iron rust, and also minute crystals 
of gypsum, the effect of the action of decomposed pyrites and limestone particles. 
Some portions of the lower shales are black and friable from small carbonaceous 
fucoids. Along the whole line of its outcrop it has been dug into in vain attempts 
to find coal.— Van U. 147. It has two joint planes, nearly at right angles to each 
other, causing projecting comers of rock, with smooth nearly vertical surfaces. 
These are sometimes seen in the upper members also of the Hamilton group, and 
the septaria or flattened balls of black limestone also occur in the Genesee shales. 

The lower part is very black, slaty and bituminous, and contains iron pyrites 
in great profusion. In general character the lower part resembles the Utica slate 
and is not distinguishable from the 10 c. Genesee slate, in its general aspect. When 
long exposed, the lower part weathers to a brownish or iron-rust color, partly 
from the presence and decomposition of iron pyrites and partly from bituminous 
matter. In some situations it retains its purely black color, and scarcely separates 
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into thin laminae after long exposure. In many places this rock contains so mucli 
bitumen as to give out flame when tlirown upon a fire of hot coals. In Western 
New York it is fifty feet thick, and farther east much thicker.— H. 

This important formation carries its broad black outcrops across many of the 
Middle and Southern States, with comparatively little change, but in the South the 
black shale is supposed to be Genesee. In the Juniata region of Pennsylvania 
the Marcellus has been found to measure 875 feet thick, and is there divisible 
into an upper, middle and lower member, the last consisting of black and brown 
shales, the surface being stained with iron rust, &c., coated with bitummous 
matter. In Perry Goimty, Pennsylvania, small coal beds occur in this formation, 
constituting the oldest known coal-measures, and significantly marking the great 
change in the general condition of things which either followed or was introduced 
by the deposit of the Oriskany sandstone. — Lesley. 

In speculating upon the origin of petroleum, aome geologists have sought it 
in a process of distillation from the black Marcellus and G^esee shales upward, 
and of condensation in the oil-bearing gravels and fissures of the overlying 
formations. Chemists, like T. Sterry Hunt, oppose this view on chemical grounds, 
others oppose it from other considerations of apparently equal weight. It is a 
curious fact, however, that at this horizon, and in the Upper Helderberg or 
Comiferous, occur the petroleum deposits of Upper Canada, while the Pennsyl- 
vania oil-dei>osit8 lie at euccessively higher and liigher stages in the series. 

10 b. Hamittoni — This group takes its name from the town of Hamilton, in 
Madison County, I^ew York, which contains no other rock, and where the best 
opportunity exists of examining the members of which it is composed, and where 
its fossils are in great abundance. It includes all the masses between the upper 
shales of Marcellus, and the Tully limestone, and is from 800 to 700 feet in 
thickness in New York. It is important from its fine agricultural qualities, its 
thickness and extent, commencing at the Hudson and extending to Lake Erie. 
It consists of slate, shale and sandstone, with endless mixtures of these materials, 
or, in other words, sandy shale and shaly sandstones, and is not very easily 
described. There are three distinct mineral masses as to kinds, but not as to 
arrangement. The first, in the order of the tenuity of particles, is rather a fine 
grained shale, often fissile or slaty, its color some shade of blue, usually dark or 
blackish. The second is a coarse shale, often mixed with carbonate of lime, its 
color blue or dark gray when fresh, but becoming of an olive or brown color by 
long exposure to the weather, the color being due to manganese. It has no tendency 
whatever to separate into regular layers, but when a mass has been long exposed it 
shows numerous curved divisions, the curves veiy short and irregular, giving it a 
very peculiar api)earance, which is unmistakable. The third kind, which is not so 
common as the two first, is a well characterized sandstone, and is generally in the 
upper part of the group, but more or less mixed with either of the two others. It 
is often in layers, though rarely straight, and usually short, interrupted, sometimes 
mixed with carbonate of lime. The colors of this kind are of more various 
shades, olive, greenish and yellowish. One thin layer produces excellent flagstones, 
bu^ the group generally is deficient in building materials, the shale of the first kind 
readily crumbling by exposure to the air ; the two latter kinds alone furnishing 
building stone. The best is where limestone forms the cement, and sand is in the 
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greatest abundance. Bo rare is the occurrence of regular layers in the group, 
that their absence is a good negative character, and its brownish or yellowish 
color, externally, or where weathered, a good positire one of the group generally. 
This applies to the central, but not to the eastern part of the State of New York. 
It abounds in fossils, and is admirably characterized by them, numerous species and 
even genera commencing with the group, and ending with it.— Van U. 150. 

In the western part of the State of New York, instead of sandy shale and 
shaly sandstone, and even tolerably pure sandstone, as in the east, the sand has 
diminished and the clay increased. The group, as a whole, presents an immense 
development of dull olive, bluish-gray calcareous shales, which, on weathering, 
assume a light gray or ashen tint, some thin portions becoming brownish on 
exposure. The formation thins out very much in going westward, and at Lake 
Erie has only half the thickness found at Seneca Lake, and is so different that 
doubt of the identity of the two might arise, if one judged by the appearance only. 
The Hamilton is the New York lake formation, the following lakes being excavated 
in it; Otsego, Gazenovia, Skaneateles, Otisco, Owasco, Cayuga, Seneca, Canandaigua, 
and the north end of Hemlock Lake. The east end of Lake Erie is also cut out of 
the Hamilton. The upper part of the Hamilton was called the Moscow shale, 
from a place between Mt. Morris and Rochester, on the Genesee River. 

In Pennsylvania the Hamilton shale has been measured on the Juniata, 635 
feet thick. It has many hundreds of miles of outcrop, in repeated zig-zags, form- 
ing, in combination with the Grenesee and Portage above it, ranges of smooth, 
cultivated hills, of an entirely characteristic shape, in long lines of ruffled slopes, 
regularly indented with short and smooth ravines. This striking topographical 
feature, maintains itself throughout the mountain-region into Virginia, and still 
farther south. The abundance of shells, without limestone beds, in Pennsylvania, 
furnishes a partial clue to the deposit of the (next succeeding) TuUy limestone in 
New York. 

10 bi Tully Limestone. — This is the dividing line, easy to find, between the 
Hamilton and Genesee, being the upper part of the former, and it is important in 
New York as the most southern mass of limestone in the State. It is only local, 
and is an impure limestone, fine-grained, usually a dark or blacldsh blue, often 
brownish. The usual thickness of the rock is about fourteen feet, and its greatest 
thickness twenty feet. It makes a good but not a white lime. It receives its name 
from the township of Tully, in Onondaga County, New York. This limestone 
often shows an accretionary structure, and a roughed, notched appearance, where 
Its layers separate as in some of the layers of the water-lime. One of the lower 
layers is thick, the bottom one being frequently five feet in thickness, and it is 
owing to this circumstance, and to the softness of the shale beneath, that when- 
ever a waterfall exists, the shale has been washed out to some depth, leaving a 
chamber or cavern, of which the limestone forms the roof or ceiling. — ^V. 169. 
It is a marked geological horizon in Central New York, being the termination 
of the Hamilton, and is succeeded by shales of a widely different character. 
It is often thick-bedded, but it is often divided by numerous irregular seams into 
small fragments. Its color, on first exposure, is blue or nearly black, but weathers 
to an ashen hue. It is best seen on the Cayuga Southern R. R., where it stands out 
in the face of the cliffs as a prominent band. It is absent west of Canandaigua 
Lake and in the eastern part of the state. — H. 212. 
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10 c. Genesee, (Black Hlate of the west and south). — This is a great 

development of argillaceous fissile black slate. Where its edges only are exposed, 

it withstands the weather for a great length of time, and often presents mural 

banks in the ravines, river-courses, and upon the shores of lakes. When the 

surface of the strata is exposed it rapidly exfoliates in thin even lamins. On 

disintegration it is often stained with iron, owing to decomposition of pyrites, but 

in many instances, and the greater number of localities, it retains a deep black 

color. In this it is distinguished from some beds of black slate in higher 

situations, which always become stained with hydrate of iron on their edges, 

and upon the surface of the laminas. In color and general character it greatly 

resembles the Marcellus shale, and, aside from position, it would be difficult to 

distinguish the two, in the absence of fossils. It forms no conspicuous feature in 

the scenery or topography of the general surface. In ravines, and river and lake 

banks, it is usually seen in connection with the rocks below or above. Its greatest 

development, and a point where it appears more prominently alone, and the typical 

locality from which it was named, is at the opening of the gorge of the Gknesee, 

at Mount Morris, where it is seen in the perpendicular cliffs for more than a mile 

in length. See note No. 112, New York. Another great exposure of the 

Genesee slate is along the Cayuga Southern Railway south of Ludlowville, where 

it shows from eighty to one hundred feet thick, with the Tully limestone 

below and the Portage shales above it. See note 88, New York. The mass 

decomposes much less rapidly than the soft calcareous Hamilton or .Moscow 

shales below it, and the thin slaty laminae resist atmospheric action a long time. 

In litholo^cal character it is entirely uniform, having, from Cayuga Lake to Lake 

Erie, the' same deep black color and laminated slaty structure, nor is there any 

change in its organic remains. Its fossils in Indiana are precisely identical with 

those of New York.—Hall 218. 

There are few formations in Central New York of which the limits are so well 
defined as this, lying between the Tully limestone below, and the sandstone flags 
of the base of the Portage group, above. It may also readily be found by the 
black color and slaty fracture. This shale has been regarded as the main original 
source of the petroleum in the oil region of Ohio and Western Pennsylvania, but 
there is reason to believe that part, at least, of the supply of these regions has 
come from the Comiferous limestone below it, as maintained by Dr. Hunt. 

All through the western and southwestern states there is always found a 
Black Shalb, which is often the only representative of the Devonian rocks. 
This is generally considered to be 10 c. Genesee. It is very remarkable that a 
formation of its comi)osition, of so inconsiderable a thickness, and otherwise so 
unimportant, should be so widely extended, and retain throughout its character 
unchanged as a black shale. The researches of Dr. Newbery in Ohio tend to show 
its fossils to be of the Portage type. It is there 350 feet thick, and he pronounces 
it to be the equivalent of the Genesee and lower Portage. All the divisions of the 
Hamilton group, Marcellus, Hamilton and Gknesee, are converted, by exposure, 
into a deep soil of an excellent quality for agricultural purposes, sometimes quite 
hilly, but forming smooth land free from stones. Some of the finest wheat-growing 
and hox>-raising land in New York is on the Hamilton, and its rich shales have 
been carried south by drift euid diluvial agencies, and spread over the Genesee, 
Portage and Chemung, greatly to their improvement. 
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11-12. UPPER DEVONIAN. 

11 a^ Portage. — ^This group represents an extenaiye development of shales 
and flagstones^ and finally some tluck-bedded sandstone towards its upper part. 
It is eztremelj variable in character at different and distant points. In New York 
the Portage rises sometimes in a gentle slope, and at other times abruptly from 
the softer shales below. Between the deep north and south valleys, in which the 
railroads run, the enduring sandstones of the upper part extend far northward, 
presenting, on the north side, a gentle slope, while on the east and west sides ot 
the same hills, the slope is abrupt, the valleys being bounded by steep hills. The 
change in the external appearand of the eaunfyry indicoitei the eammeTUsement of 
theee Portage rocks, although they are not seen. Throughout the Hamilton shales, 
the valleys present gently sloping sides, and the country rarely rises far above the 
valley bottom. But on approaching the northern margin of the Portage group, the 
railway traveler sees a gradually increasing elevation of the hills on either side, and 
an abruptness in their slope, and in a short time finds himself in a deep valley 
bounded on either side by hills rising 400 or 500 feet, and in some instances, even 
800 feet above the bed of the stream. These elevations often extend several miles 
unbroken, except by the deep ravines which indent their sides. The higher sand- 
stones of the group, and in many instances the intermediate ones, produce falls in 
the streams which pass over them, and some of the most beautiful cascades in the 
State of New York, and many of the highest perpendicular falls of water, are pro-; 
duced by the rocks of this group, and in none others do we meet with more grand 
and striking scenery.— J. HaU's Report ' 

The pedestrian often finds his course impeded by a gorge of several hmLiL<$d 
feet in depth, such as Watkins Glen and Havana Glen. The Portage upper, middle 
and lower falls are 66, 110 and 96 feet, and between the middle and lower the 
rocks rise in perpendicular cliffs 851 feet in height See note No. 110, New York, 
as to Portage on Erie Railroad. Taghanic, Hector, and Lodi f aUs are also in the 
Portage. These points afford some of the grandest views of scenery, and 
admirable facilities for geological investigations. The lower division of the 
Portage is the 1. Ohasagua shales, a green shale, with thin flagstones, and sandy 
shale. 2. The middle portion is the Oanrdeau shale and flagstones, a great 
development of green and black slaty and sandy shales, with thin layers of 
sandstone, from which are quarried beautiful and durable fiagstones. The 
rocks of this part of the group form high, almost perpendicular, banks on the 
€tenesee. In a westerly direction the sandstones disappear, and the shales increase. 
8. The upper part of the Portage consists of the Portage sandstones, thick 
bedded sandstones, with little shale, while below, the sandy layers become thinner, 
and shale beds more frequent ; still it must be acknowledged that there is no abrupt 
change from the beginning of the Portage to the top of the Chemung. In the 
Portage, the sandstones and shales are less separated than above, and the sandy 
strata are finer grained, and contain more lime than in the Chemung. Towards the 
southern extremity of Cayuga and Seneca Lakes, the Portage rocks form cliffs of 
considerable height, which present alternating hard and soft layers, and the 
numerous vertical joints present the appearance of solid walls of masonry, in 
distinct and regular courses. The vertical joints are well seen in Havana Glen. 
Isolated masses, like huge columns, are often seen, standing out in bold relief 
from the line of the cliff, being the remains of previously exposed surfaces, which 
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had crumbled away. On the Genesee Biyer the group is not less than 1000 feet 
thick. The Portage yields less lime to the soil than the Hamilton, but for 
pasturage it is superior to it — H. 224. The great dairy-country of Cortland, and 
other counties in Central New York, is on the Portage formation. The water of 
the Portage group is remarkably pure and soft. The Portage rocks have not been 
recognized in the eastern part of New York. In Ohio the Portage forms the upper 
part of the Huron sliale, and the lower part of the Erie shale, of Dr. Newberry. 
In Middle Pennsylvania, according to Lesley, the Portage flags are 1,450 feet 
thick, and the Chemung shales over them, 1,860 feet thick. It is very hard to draw 
a line of demarcation between them, but, as a whole, the Chemung strata are 
more silicious and the Portage more argUlaceouiB. The Portage sandstones are 
flaggy, and, at times, very shaly, and their alternations with shale frequent, the 
individual beds being thin, and the shales predominant The Chemung sandstones 
are more massive, ferruginous and micaceous, with fewer alternations of shale. 
Brachiopods and other shells are abundant in the upper Chemung shales, while the 
Portage rocks are almost destitute of animal forms except crinoids and fucolds. 
Fucoidal impressions are also very abundant in the upper Chemung, and to the 
decomposition of this abundant marine vegetation, Lesquereux and others ascribe 
the origin of the petroleum, at its various local horizons, from the Portage up to 
the Mahoning sandstone in the Coal Measures. 

11 b. Chemung. — ^These rocks can everywhere be described as a series of 
thin-bedded sandstones and flagstones, with intervening shales, and mixtures in 
various proportions of these, and very rarely beds of impure Umestone, resulting 
from the aggregation of organic remains. The whole series weathers to a brownish 
olive, and even the deeper green of the shales assumes that hue. The shales vary 
in color from a deep black to olive and green, with every grade and mixture of 
these. The sandstones are often brownish-gray or olive, and sometimes light gray. 
More generally, however, there is a tinge of green or olive pervading these strata. 
Towards the upper part of the group, in some localities, there is a tendency to 
conglomerate, and in a few places the mass becomes a well defined pudding-stone, 
with sometimes 150 to 200 feet of Chemung shales and sandstones above it. 
Towards the upper part of the group the shales are reddish, coarse and fissile, 
with much mica in small glimmering scales. — Hall 251. From their red color 
these have sometimes been mistaken for the Catskill formation. 

In a few localities in Pennsylvania it contains a very excellent variety of iron 
ore. As a general thing, however, this formation, and all others above it, up to 
near the coal conglomerate, are singularly deficient in iron ore. There is little of 
geological interest throughout the whole extent of the Chemung group. The N. 
Y. L. £. & W., or Erie Railway, runs for 800 miles west of Susquehanna on this 
formation, and on nearly the same portion of it. In the northwestern portion of 
Pennsylvania the celebrated oil bboion is in the Chemung, the oil being found 
stored-up in certain coarse porous sandstones, but these are merely the repository 
of the oil originating in lower strata. It is a very extensive formation in Southern 
New York, all the southern tier of counties, west of Great Bend, being covered 
by it, and it forms an excellent grazing and agricultural country, not quite equal 
to the Portage, but much superior to the Catskill. In Northern Pennsylvania this 
formation, as in Southern New York, consists of a vast succession of thin layers 
of shale, of every hue, from a deep olive and dark green to a light slaty gray, 
alternating with thin beds of brownish gray sandstones. 



36 THE geologist's TRAVELIISG HAND-BOOK. 

 ■■■- ■»■  »■  ■■■■»■— ^^l^^^^—^^»^^.—^»^^^  M l I  I I  III  I I  11 '     1 ^^m^^^ ^ l^^—^^^^^iM^M^B^i^^^^^M^^^ 

In FenDfiylyania, ninety feet of strata have been carefully studied and measured 
on Sideling Hill, consistiag of alternate beds of red and olive shales and sandstones 
with Chemung fossils, ripple-marks and fucoids, and a bed of iron ore long known 
by the name of the Lany's Creek ore, which outcrops everywhere along the face 
of the Allegheny Mountain. In the gaps at BlairsvUle and Connellsville, in 
Southwestern Pennsylvania, Prof. Stevenson finds Chemung fossils in what have 
always been called the Catskill rocks, on account of their being of a red color, 
and other geologists have made the same observation in Northern Pennsylvania. 
In Southern New York, adjacent to Pennsylvania, Professor Hall reports 160 feet 
of red rocks, and then thin gray rocks above with Chemung fossils. 

The Erie shale of Ohio is the equivalent of the 11 b. Chemung, and the upper 
part of the 11 a. Portage. At Cleveland, it consists of green, gray and blue shales* 
soft and fine, with sheets of micaceous, silvery sandstone, from half an inch to two 
inches in tiiickness, and flattened masses of argillaceous iron ore. — ^Newberry. 
The formation also occurs in Kentucky, and Chemung fossils have been found in 
Utah and Nevada by Clarence King and Arnold Hague. 

12. Catskill. -—There is no observable line of demarcation between the 
Chemung and Catskill. Th6 first sign of change is a more solid or hard rock 
appearing, often accompanied by red sandstone or red shale. The group consists 
of light colored gray sandstone, usually hard ; of fine-grained red sandstone, red 
shale or slate ; of dark colored slate and shale, of grindstone-grit, and a peculiarly 
accretionary and fragmentary mass, appearing like fragments of hard slate 
cemented by limestone, similar to what is well known in England as comstone. 
The hard gray sandstone often presents a highly characteristic structure, the 
layers, pne or more inches thick, being disposed in oblique divisions, the divisions 
usually overlapping each other. , This peculiar angular arrangement presents 
altogether a singular conformation, and forms a highly picturesque rock. — Y. 
You can see this at Halston, Pennsylvania. 

The prevailing color of the sandstone is brick-red, though often it is lighter, 
and sometimes of a deeper color, from a larger proportion of iron, while the 
coarser parts are often gray, and the shales are green. Beds of green shaly , 
sandstone are interstratified with the red friable sandstone, and these are succeeded 
by a compact kind of conglomerate rock. The formation expands, and augments 
in thickness, in passing eastward, till it finally rises in the high and prominent 
peaks of the Catskill Mountain, nearly 4,000 feet above the sea, from which the 
formation derives its name. See note No. 9, of New York. 

The formation extends from this locality southwestward into Pennsylvania, 
where its outcrop, 8,000 feet thick, in combination with that of the Pocono 
sandstone above it, 2,000 feet thick, forms a terraced moun1;ain, which surrounds 
each of the Anthracite coal fields ; the red rocks of the Catskill making the terrace, 
and the white rocks of the Pocono forming the crest. Piled upon one another in 
inclined strata, they constitute the bulk of the Catskill Mountains in New 
York, of the Pocono plateau in Pennsylvania, and the Allegheny, Savage and 
Cumberland Mountains, far into Yirginia and Tennessee. 

)n all the railroads approaching the anthracite coal regions of Pennsylvania 
one passes over these Catskill rocks, often for many miles. They contain no coal, 
but fossil ferns are abundant in some localities. This is the last and upper forma- 
tion of the Devonian period, and is the foundation on which rests the carboniferous 
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system. On the Delaware diyision of the K. Y. L. £. & W., or Erie Railway, is 
an opportunity of seeing the red rocks of the Catskill formation for a number of 
miles, and also on the N. Y. & O. IMHidland Railroad north of the Bloomingburgh 
tunnel. 

In Pennsylvania it is composed of a yast succession of thin-bedded red and 
gray sandstones, with thin seams of red, green and mottled shales, also coarse and 
fine sandstones of various hues of red, brown, gray and greenish ; together with red 
and greenish coarse silicious conglomerate of white quartz pebbles, the whole being 
thick bedded, and with an oblique laminated structure. It has not much of 
interest, either to the scientific or practical inquirer. Its most interesting fossils 
are fish-remains, which, in the Oatskills, extend through 100 feet in thickness of 
strata. It is the Old Bed wndetone of England, lying under the coal. The 
English New Red sandstone is over the coal, being the Permian, Jurassic and 
Triassic formations, but these are not found directly over the coal in America. 

The Catskill formation is a poor one for agricultural purposes. The fields are 
stony, with many projecting ledges of red rocks. Its sandstones are too hard, and 
too destitute of lime to produce a fertile soil, and the country covered by it is either 
a wilderness, or very thinly populated. 



13-15 CARBONIFEROUS AGE. 



13 a. Lower Sub-Carboniferousi— To a superficial observer, the remarkable 
substitution of great sandstone and conglomerate deposits, under the coal-measures 
in the east, for generally limestone deposits, under the coal-measures of the west, 
must seem inexplicable. But the simple explanation is, that all the sub-carbon- 
iferous sand-beds of Pennsylvania, formed near the old continent, thin away, and 
gradually disappear, before they reach the Mississippi; while the five great sub- 
carboniferous limestones of Illinois, Iowa, and Missouri, formed in a deep quiet 
sea, on the contrary, thin away, in going eastward, to 40 feet in Westmoreland 
County, and 25 feet in Somerset County, Pennsylvania ; and totally disappear 
before reaching th§ Schuylkill and Lehigh Rivers. But the same limestone 
deposits thicken southward to 600 and 1,000 feet in Virginia, and even more in 
Tennessee. 

In the Pennsylvania Anthracite country, the next formation above the Catskill 
is a gray sandstone, called by Prof. H. D. Rodgers the Vespertine. In the second 
geological survey. Prof. Lesley calls it the Pocono, from the name of the mountain 
bounding Wyoming Valley, on the south side. The miners call it the second 
conglomerate. It contains carboniferous fossils, but no coal of value. Invariably 
the Vespertine is the outside mountain surrounding the coal-basins, the inside 
one being the 14 a. PottsviUe conglomerate, or Millstone grit, and they are 
separated by 13 b. Mauch Chunk red shale, of Lesley, or Umbral, of Rogers, a 
soft rock, which forms a valley; and all four, 12. Catskill or Ponent, 13 a. 
Vespertine or Pocono, 13 b. Umbral or Mauch Chunk, and 14 a. Serai or PottsviUe 
congjlomerate, are worthless for farming purposes. 
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In Peimsylyaiiia, the Yespertine is a white, gray and yellowish sandstone, 
alternating with coarse silicious conglomerates, and dark-bine, olive and black 
slates, and occasionally thin beds of coal. In Michigan, it is the Marshall group, 
which is mostly a somewhat friable rock, with a reddish, huffish, or olive color, 
though in some regions becoming gray or bluish-gray. It forms the receptacle 
into which the brine descends, and accumulates from the next over-lying Michigan 
salt group, which is 18 b., and also sub-carboniferous. The Waverly group of 
Ohio is proved, by its fossils, to be of this same age. Its sub-divisions are given 
at the head of the chapter on Ohio. It produces the Berea grindstones and 
Waverly sandstone, the finest building-stone in Ohio, if not in the United States. 
In Tennessee there is a great development of the lower sub-carboniferous group, 
the 13 a. Barren group, and 18 b. Coral, or St. Louis limestone, formerly called by 
Ph*of . Safford the Silicious. Its upper part is the equivalent of the St. Louis lime- 
stone of Missouri; the lower is a series of ^ico-calcareous rocks, characterized by 
heavy layers of chert, one inch to two feet thick. 

In Illinois the series of sub-carboniferous strata consists of the 1. Kinderhook 
group, 2. Burlington group, 8. Eeokuk group, 4. St. Louis group, the base of 
which was formerly called the Warsaw limestone, and the 6. Chester group ; all of 
these are limestones and shale, with some sandstone in the first and last named. 
These embrace both the lower and upper sub-carboniferous, and are 1,200 to 1,500 
feet thick in the south-western part of Illinois, but thin-out in going north, and 
entirely disappear before reaching Rock Island, where the coal-measures rest on 
the Devonian limestone. In Iowa the four lower members occur, but the Chester, 
the thickest member, is wanting, and it is almost entirely wanting in Missouri. 

In Pennsylvania a small coal-bed has been opened on the Susquehanna River, 
in the Pocono sandstone ; and in Huntingdon County more than a dozen small 
layers of coal may be traced, running through the formation. In Montgomery 
County, Virginia, two similar coal-beds attain a local importance, being on Tom's 
Creek, respectively 4 and 8 feet thick. These represent the lower coal of East 
Kentucky, Tennessee, and Alabama. 

In Ohio the Subcarbonif erous limestone extends through some of the south- 
eastern counties. It is quite thin, and represents only the upper or Chester member 
of the group. Two workable seams of coal— the Jackson and Wallston coals- 
are found below it. — ^Newberry. 

13 b. Upper Sub-Carboniferouti— In Pennsylvania this is the Umbral red 
shale of Rogers, and the Mauch Chunk of Lesley, sometimes 8,000 feet thick, and 
here consists almost entirely of very soft red shales and argillaceous red sand- 
stone, without fossils. It gradually becomes in Virginia a triple mass of buff, green 
and red shales below, a thick body of light-blue limestone, full of fossils, in the 
middle, and the upper part blue, olive and red calcareous shales, with massive 
strata of gray and brownish sandstone. It contains beds of iron ore, which are 
sometimes very valuable. In the Western States the limestone is the principal 
rock. It is the limestone of Greenbriar Valley in West Virginia. In Northern 
Peimsylvania, gray and greenish shales, and gray argillaceous sandstones, are 
introduced among the red shales, and farther west it consists of two or more strata 
of soft red shales, separated by a thick body of gray, flaggy sandstone. It is 
generally well marked in Pennsylvania as the softest of rocks, or simply dry re<} 
mud, and is to be noticed by tiiose in search of cofd, none of which is ever 
found in or below it. In Tennessee this formation is the mountain li^ieatone. 
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beneath the coal-meaflures. It is a heavy body of limestones and shale, the latter 
almost one-f oorth of the mass ; and there is also a sandstone. See the above 
description of 18 a. in Illinois. 

In Middle Pennsylvania, around the Broad Top coal-basin, Prof. J. P. Lesley 
says there appears, for the first time in this f orqoation, going west, distinct traces 
of the great mountain limestone formation, which underlies all the southern and 
western coal-fields, and becomes one of the principal features of the geology of 
the Rocky Mountains, as it is also of the geology of Europe. The red shale 
formation is here seen, divided in two — ^910 feet of it above, and 141 feet of it 
below ; a middle group of red and gray, mottled calcareous shales, and thin lime- 
stone layers, full of fossil shells— in all 49 feet thick— separating the upper and 
lower members of nearly pure red shale. 

The narrow red shale valleys, which surround this Broad Top coal-basin, the 
Cumberland basin in Maryland, and the Ihree principal groups of anthracite basins 
in Eastern Pennsylvania, are due to the thickness and softness of this important 
formation. But while it is 8,000 feet thick at Pottsville, it is but 800 feet thick 
along the Allegheny Mountain, and less than 100 feet thick around the coal-basins 
of Tioga and Bradford counties ; and, therefore, instead of making valleys, only 
marks the top of the mountain steep slopes with a narrow terrace, over which 
dominates the vertical clifiEs of the outcrop of the coal conglomerate. 

14 a. Milittone Qrit.— This is a mass of white or yeUow sandstone, containing 
vast numbers of quartz pebbles, and forming a pudding-stone, or conglomerate. 
It is called the lOllstone Grit, from being used for the manufacture of millstones. 
In Pennsylvania and Virginia the formation is 1,000 feet thick, but becomes 
reduced to from 10 to 175 feet in Ohio. In Kentucky it is from 90 to 600, and in 
Indiana from 60 to 100 feet. It is a very peculiar rock, and very wide spread, 
extending out beyond the coal measures proi>er, of which it is the base and support. 
There is not in the entire geolo^cal series, says Dr. Newberry, another stratum of 
rock so widely distributed, and presenting as strongly marked lithological characters, 
as this. The pebbles are generally of quartz, and well rounded. The sand, which 
forms liie paste, and holds together the pebbles of the conglomerate, is generally 
coarse, and consists of rounded grains of quartz, which differ from the pebbles 
only in size. In the anthracite region of Pennsylvania, conglomerate rocks some- 
times occur between coal-beds, but in the other coal regions they are below all the 
workable coal-beds. Any cases of thin beds of good coal being found in or below 
the conglomerate, are exceptional and rare. It does not fdways maintain its 
character as a conglomerate, being sometimes an ordinary sandstone. The great 
lead mines of Joplin and Granby, in Missouri, are in a ferruginous sandstone, the 
equivalent of the Millstone Grit, or the Chester group, and the Hot Springs of 
Arkansas are' in the Millstone Grit, greatly metamorphosed. 

14 b. and o. Lower and Upper Coal Measures.— The series of rock-strata, 
among which the carboniferous coal-beds are found, are called the Coal Measures, 
which produce all the best coal of America. They consist of repeated alternations 
of exceedingly diversified rocks, of every degree of coarseness, from the smoothest 
fire-clay to exceedingly rough, silicious conglomerates, including within those 
extremes a wide variety of coal-shales, or mud-rocks, of almost every color and 
texture — ^marls, argillaceous sandstones and quartzose grits, also thin bands of 
limestones, both pure and magnesian, and numerous seams of carbonate of iron. 
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The numerous coal-beds themselves, which occur among this series of strata, the 
most interesting and important of them all, are also found in America in all 
their known varieties, from the most compact anthracite to the most fusible and 
bituminous kinds of coal. There is no invariable order for the strata of coal 
measures, but usually the bed of coal has a fire-clay bed below it, and shale 
immediately over it Extending our view over a considerable district, we find 
these rocks are coarser and more massive towards the east or southeast ; that 
they become more fine-grained, and lees sandy and earthy, and the limestones 
increase in size and number as we proceed westward or northwestward ; that 
many of the strata become reduced in thickness, and some of them entirely dis- 
appear. In Pennsylvania and Ohio the middle portion of the coal measures con- 
tains no coal seams, and hence is called the Barren Measures, thus dividing the 
formation into Upper and Lower Productive Coal Measures. The Lower Coal 
Measures sometimes contain valuable beds of iron ore. Salt is produced from 
the Lower Coal Measures in Wefit-em Pennsylvania, Virginia, Ohio, Lidiana, 
Illinois and Kentucky.* 

I9fl Permiafii — ^In the annexed Guide a large number of stations in Kansas 
are given as being on the Permo-Carboniferous (Permian) series, and it was for a 
long time supposed that these rocks occur only in Kansas. Prof. C' A. White has 
recently assigned a large area in Texas to the Permian, and Prof. I. C White is 
inclined to refer the Permo-Carboniferous beds of Southwestern Pennsylvania 
and West Virginia, the No. XVI. of Rodgers, to the same age, since they are the 
exact counter-part of the Texas rocks in their stratigraphical relations, lithology 
and paleeontological affinities. The Permian rocks in Europe are limestones, 
sandstones, red, greenish, and gray marlites or shales, gypsum beds and con- 
glomerates, among which the limestones, in some regions, predominate. In 
Kansas they consist, according to Prof. Mudge, of calcareous and arenacous 
shales and beds of limestone. The latter aire quite impure, but sometimes nias- 
sive magnesian limestone, of a drab and buff color, is found, which furnishes an 
excellent building material. Prof. Swallow describes them as a series of lime- 
stones, marls, shales, sandstones, conglomerates and gypsums. The State capitol 
of Kansas, at Topeka» is built of Junction City limestone of the Permian forma- 
tion. It is also used at Manhattan, and the buildings at Fort Riley are also con- 
spicuous specimens of Permian limestone. The rocks here called Permian, are 
conformable to the coal measures, and contain many coal-measure fossils, with 
some not found below. Some geologists think there is no good reason for sep- 
arating the Permian rocks from the Carboniferous system, of which they form 
the uppermost member (and in the Tables of Formations both Permian and 
Permo-Carboniferous are used.) Strata of the same age occur in Indiana, Texas 
and Mexico, where they contain many new and interesting reptilian remains- 
In most parts of the United States where the coal measures are not overlaid by 
the Permian beds, the latter have very probably been eroded. The Permian 
forms part of the New Bed Sandstone of England, lying over the coal. The 
name is derived from Permia, a province in Russia. 

* Having been for twenty-one years actively engaged in mining, transporting and Aelling coal, 
the author's business led him to the study of geology, particularly in its economic bearings, and he 
has given to the world all he knows about coal in another work entitled, "Thk Goa.l BiaiONS or 
Ams&xoa : TBKXB TopooKAPHT, Geoloot ahd Dbvelopkiht," by James MaofiEurUne, Ph. D. 
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ie-18. MESOZOIC. 



16  Triasslci — ^As the railroads from Philadelphia to New York, the greatest 
lines of travel in this conntry, run'on this formation, it is the most conspicuoos 
and well known in the State of New Jersey, and one in which geologists are now 
taking great interest. Every observing person must have noticed it, and its aspect 
and composition are so uniform and well marked, that a description of it here will 
answer for the whple belt through the States of Pennsylvania, Maryland, Virginia, 
and North Carolina, from the Hudson Biver to Deep River, in the latter State, and 
in the Connecticut Valley. 

The Triassic consists of dark reddish-brown sandstone, soft, crumbly brown 
shales, and the upper beds are coarse conglomerates. The almost invariable 
dip is towards the north-west, at angles ranging from 15* to 25*. Prof. H. D. 
Rogers thought this uniform dip was not caused by any uplifting agency, but that 
the rocks were originally laid down in this manner. His theory is that the 
formation owes its origin to an extensive ancient river, having its source at the 
eastern base of the Blue Ridge, in North Carolina. Following the renmants of 
the Triassic formation thence north-east, it gradually, from small beginnings, 
becomes larger, and has throughout a descending course. At the James River, it 
is four, at the Potomac six, at the Susquehanna twelve, and at the Delaware, 
thirty miles wide— the estuary being in the region of the Baritan and the Hudson. 
In New Jersey, therefore, this river was at its maximum. 

The uniform dip was supposed by Prof. H. D. Rogers to be the result ci the 
oblique or slanlang mode in which the sediment has been laid down by a rapid and 
steady current washing the material from the south-east side or shore of the river. 
If it were due to an upheaval, this formation, measured in the usual way, would 
show an unheard-of thickness. In fact, it is very thin, as is shown in the exposures 
of limestone in the interior of the belt All the appearances of the formation 
indicate, and there is much to sustain his opinion, that it never was tilted. 

But more recent study of this interesting formation, has proven two facts : (1) 
that it was originally extensive, far beyond its present limits ; and, (2) that, in at 
least its middle beds, the original deposits were horizontal, and have been since 
upturned. The two great belts of Triassic, which cross from Virginia into North 
Carolina, and one of them into South Carolina, not only have their rocks dipping 
in opposite directions, showing a long and broad uplifted country between Baleigh 
and Danville; but certain groups of coal-beds, which, though now dippmg in 
contrary directions, must of course have been originally horizontal Traces of 
coal-beds have been found in the Triassic of Pennsylvania, In York county, and at 
Phcenixville. The intermediate country in North Carolina was, therefore, pre- 
sumably once covered with the formation, and probably all Virginia, east of the 
Blue Ridge, and all south-eastern Pennsylvania. The formation is seen passing 
under the plastic clays of New Jersey, and may extend far under the bed of the 
Atlantic, being thus connected vrith the beds of the Connecticut, and even those of 
the Bay of Pundy.— Lesley. 
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Relics of vegetation are occasionally found in the Triassic, in the form of 
highly compact and bituminous lignite, the longitudinal sections exhibiting the 
fibrous structure of the wood, whence it was formed. This lignite, occurring 
sometimes in seams of two or three jnches in thickness, amid dark shfdes, has 
been a fertile source of delusion, some persons having been induced by the hope 
of finding valuable coal-mines, to waste much labor in the search. Although the 
Richmond and North Carofina coals are Triassic, all the geological facts discoun- 
tenance the notion that it contains coal in New Jersey and Pennsylvania, the 
detached fragments of plants, which we meet with in the form of lignite, having 
evidently been loosely drifted into these sediments from the land. Prof. Emmons 
says there is nothing which can be regarded as equivfdent to the coal measures of 
the Chatham (N. C.) and Richmond (Ya.) series in the northern beds. All this 
formation was produced at a period subsequent to the great Carboniferous or coal- 
bearing rocks. There are great numbers of fossil fish in the Trias of New Jersey 
and Connecticut valleys, among them twenty species of ganoids; also the famous 
bird-tracks of Dr. Hitchcock. See notes 27 and 28 Massachusetts. Fossil plants 
are numerous in the Trias of Virginia and North Carolina. 

When a large portion of the pebbles are of limestone, in the Triassic con- 
glomerate, and the cementing red earth which unites them, contains an adequate 
quantity of the same materifd, the rock possesses the character of a marble, as on 
the Potomac River. The Portland stone, or reddish-brown sandstone, so much 
used for building purposes in New York and other eastern cities, is from the 
Triassic formation. 

Extensive mines for copper ore have been wrought in the Triassic, in the State 
of New Jersey, the ore occurring in every case adjacent to igneous traps, but not 
in contact with them. All these mining operations have failed, on account of the 
ore being diffused or disseminated through the mass of the formation, and not 
being found compacted in regular veins. In Europe, the upper part of the 
Triassic is called Eeuper, or copper. 

Trap-Dikesi— Numerous parallel ridges and dikes of Trap, some of them 
many miles in length, and with the elevation of mountains 400 feet high, and 
ridges of all sizes, traverse the Triassic Indeed, nearly all the trap-dikes are 
confined to this formation. The material which composes these rough, rocky 
ridges, undoubtedly protruded in a state of fusion, slowly and gently through long 
narrow fissures, produced by the gaping asunder of the rocks, and not by 
enormous violent disruptions, like those of volcanoes, as the strata through which 
they passed are very little disturbed, and the dip of the strata is very little 
affected by them. These trap-dikes have burst through the red shale and sand- 
stone, after they were deposited, overflowing, while in a melted and highly heated 
condition, the adjacent beds, and greatly altering their texture, color and mineral 
aspect. The finest of these trap-dikes is the Palisades, on the west side of the 
Hudson River, above Jersey City, and extending north of that place. (See note 5, 
in chapter on New York). The tunnels and deep railroad-cuts through it, in Jersey 
City, afford good opportunities to observe the appearance of the stone, the principal 
constituents of which are hornblende, feldspar, and titaniferous oxide of iron. 
The little mountain of iron ore at Cornwall, in Lebanon county, Pennsylvania, was 
thrown up by a trap-dike of the Triassic. 
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That the trap is not confined, howerer, to the Triassic zock surface, is beauti> 
folly shown by the very numerous trap-dikes which cut the Highlands of Orange 
county, K. Y., and of New Jersey ; by the long, straight, narrow dike whicii issues 
from the South Mountain, opposite CarMe, in Pennsylvania, and cuts across all 
the formations, from the Potsdam up to the Subcarbonif erous, at the mouth of the 
Juniata, (see notes 9, 77 and 170, in chapter on Pennsylyania), and especially by 
the still longer trap-dike recently discovered by Prof. Frazer, in Lancaster county,. 
Pa., which not only penetrates the Welsh hills of gneiss, but cuts across the west 
end of the Chester county (Pa.) Valley, near the famous nickel mine, and reaches 
the Susquehanna River near the roofing slates quarries at Peach Bottom. — Lesley. 

The Triassic formation yields the rock-salt and brine of the greater part of 
Europe, especially in England, Ireland, France, and part of Qenfanj. > 

17i Jurassic*— The upper portion of what is commonly called the Triassic, on 
the Atlantic border, may belong to the Jurassic, and is so described by Prof. P. R. 
TJhler, in the annexed C^uide for Maryland ; and by Prof. W. B. Rogers, as Juro- 
Triassic and Jivo-Cretaceous, in Virginia. But there are beds which are 
midoubtedly Jurassic in several of the eastern ridges of the Rocky Mountains, and 
other districts of the far West. The rocks are, in general, a gray or whitish 
marly or arenaceous limestone, with occasional pure compact limestone beds, 
intercalated with laminated marls. The enormous DinoMurij recently obtained 
by Marsh and Oope from Colorado, are from the Jurassic. It is much less import- 
ant here than in England, where it is subdivided into the Liassic, Oolytic and 
Wealden. The name is derived from Mount Jura, in Switzerland. 

18i Cretaceouti— The Cretaceous formation, along the Atlantic Coast and the 
lower Mississippi Valley, consists of a series of beds of strata, differing from each 
other ; but they are all earthy in form, consisting of beds of sand and sandy-clay, 
except at a few points, where the strata have been cemented by oxide of iron into a 
kind of sandstone, or conglomerate. In Texas it contains extensive beds of gypsum. 
In New Jersey it produces the lower two beds of green-sand, called marl, which is 
extensively used in agriculture, the value of which is due to the potash and phos- 
phates which it contains. IHnety per cent, of it is a green silicate of iron and 
potash, the rest being ordinary sand, and it contains no lime. But in Wyoming, 
Utah, and Colorado, the Cretaceous attains a thickness of 9,000 feet, and its rocks 
comprise beds of sand, marlite, clay, loosely aggregated shell-limestone, or rotten 
limestone, and compact limestone. At the middle of the Cretaceous, lie the beds 
of plastic-day, outcropping across New Jersey, from Trenton to Amboy, and of 
great importance to the fire-brick and pottery factories, as described In the Report 
of Prof. Cook, of New Jersey, for 1876. 

The name Cretaceous is from the Latin word for chalk, the chalk of England 
and Europe, being one of the rocks of this period ; but in this country it contains 
no chalk, except in Western Kansas, 832 miles west of E^ansas City, where a large 
bed exists. It is within one mile of Trego station on the Kansas Pacific Railroad* 
and is found over a tract 125 by 80 miles. 

The Cretaceous formation, in the far West, passes upwards into a coal-bearing 
formation, several thousand feet thick, and covering on the upper Missouri River 
not less than 100,(X)0 square miles in the United States, besides the portion of th' 
belt extending into the British possessions. The area of other lignitic basins 
farther south, cannot be estimated, their width being unknown. Dr. Hayden 



44 THE GBOLOGIST'S traveling HAlSiD-BOOK. 

regards this ooal-f ormation as trarndtional, or Lower Eocene 19. Tertiary, and in 
the within Guide lor Colorado it is called the Lignitic Group, lying between the 
Cretaceous and Tertiary. Mr. Lesquereuz is of the same opinion as to its Tertiary 
age, but nearly all other geologists regard it as Cretaceous. 

In the annexed Guide for Wyoming and Utah, the formation is given at points 
where the coal is mined--Carbon, Separation, Black Buttes, Point of Rocks, Bock 
Springs, and Evanston. All the coal now mined in Wyoming iSf according to the 
Guide, in the 18 d. Laramie Cretaceous, which corresponds with Hayden*s Lignitic 
beds. Every division of the Cretaceous is said to be lignitic or coal-bearing, and 
may some day produce good coal. The Evanston beds are in the Laramie, but the 
Coalsville beds are probably in the 18 b. Colorado Cretaceous. The Rock Creek 
coal may be 18 c. Fox Hill. — ^A. Hague. There is no Carboniferous coal in the far 
west. The difference of opinion as to the age of the Lignitic or coal-bearing group, 
arises from the fact of its lying at the transition point from the Cretaceous to the 
Tertiary, where, as is not unusual, the fossils of both are mingled; and the con- 
troversy is as to precisely where the Cretaceous ends, and the Tertiary begins. 



t9-20. CENOZOIC. 

19. Tertiary.— The Tertiary formation of the Atlantic coast is wholly of an 
earthy character, without solid rocks, consisting of sands and sandy blue clays, and 
above these yellow and brown ferruginous sand ; also clays and sands imbedding 
extensive layers of uncemented fossil shells.- But as we trace them south and 
southwest through the Southern cotton-growing states, it becomes more calcareous, 
consisting of lead-colored sandy clays, and whitish and bluish friable limestone in 
North and South Carolina and Eastern Georgia. West of that, the upper member 
consists of two limestone strata, the middle of sand and sandy marl, and the lower 
part of limestone and marl. H. D. Rogers suggests that on the Atlantic slope, 
opposite the Appalachian Mountains, the older rocks furnished only sandy and 
clayey sediments, and the Tertiary deposits composed of the ruins of the former, 
are of that character ; while farther west a wide expanse of limestones fills the 
upper valley of the Mississippi, and hence the Tertiary deposits bordering the 
Gulf of Mexico, and extending up the Mississippi River, are of a greatiy more 
calcareous or lime-bearing character. The cotton-growing lands of the Southern 
States are chiefly Tertiary. In the central part of the continent, the Tertiary beds 
are lake sediments, or fresh-water deposits ; while on the west coast they are marine. 
The Tertiary, in the southern part of Kew Jersey, furnishes great quantities of bog 
iron-ore, but bog iron-ore is not peculiar to the Tertiary formation. The upper bed 
of the green-sand of Kew Jersey is Tertiary. In the far-west the Tertiary strata 
are in a greatly more indurated or rocky condition than those of the eastern coast. 
The 19 a. Eocene consists of beds of clay and sand, with round ferruginous con- 
cretions and numerous seams and local deposits of lignite, according to Mr. Les- 
quereux. Also gray and ash-colored sandstone, with more or less argillaceous 
layers. The 19 b. Miocene consists of white and light drab clays, with some beds 
of sandstone and local layers of limestone. The 19 c. Pliocene is composed of fine, 
loose sand, with some layers of limestone, and contains fossil bones of animals, 
which are scarcely distinguishable from living species. 
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20. Quaternary.— The materials of the glacial drift consist of vast acca- 
mulations of sand, pebbles, and bowlders, belonging invariably to rocks lying 
northward of their present positions, with beds of bowlder clay of great thick- 
ness, evidently brought from a great distance from the north, by causes quite dif- 
ferent from any now in operation, and which nearly all geologists now believe 
to have been glaciers. This material is spread over the whole breadth of the 
North American continent, down to 38° or 40® of latitude, with glacial flood- 
deposits farther south along the valleys ; and it is also spread, in the same way, 
over the northern part of Europe. Nearly every recently uncovered ledge of 
rock in the drift-covered region has its surface marked with the characteristic 
striae and furrows. These scratched, polished and grooved surfaces prove the 
former existence, according to Agassiz's theory, of an ice sheet, many thousand 
feet in thickness, moving across the continent over open level plains, as well 
as along enclosed valleys. When softer and harder rocks alternate, tJiey are 
planed off to one outline or level, as if a rigid rasp had moved over the land, 
leveling all before it. On the contrary, on any saxfAce where water flows, we 
find the softer materials have yielded first and been worn out, while the rocks 
will be left standing out, and show greater resistance. Glacial surfaces are 
highly polished, and are marked with scratches, grooves and deeper furrows. 
Sometimes the smooth surfaces are like polished marble, showing that the 
grinding material was held steadily down in firm, permanent contact with the 
rocky sur&ce against which it moved, as is the case with the glacier. There 
are many deep ancient channels filled by the drift. 

The usual characteristic marks of glaciers extend, according to Agassiz^ 
over the whole surface of the east half of the continent, from the Atlantic 
shores to the States west of the Mississippi, and from the Arctic sea to the latitude 
of the Ohio, about the 40th degree of north latitude. The glacier marks trend 
from north to south, with occasional slight inclinations to the east or west, 
according to the minor irregularities of the surface. The ice of the great 
glacial period in America, is supposed to have moved over the continent as one 
continuous sheet, over*riding nearly all the inequalities of the surface. The 
drift is spread in one vast ^eet over the whole land, consisting of an indis- 
criminate medley of clay, sand, gravels, pebbles, bowlders of all dimensions, 
so uniformly mixed together, that in all parts of the country it presents a gen- 
eral similarity. The partial absence of stratification is one important charac- 
teristic of glacial drift. In the bowlder clays there is no arrangement of the 
materials according to size or weight, whereas in water the lighter materials 
are carried further than the heavier ones and deposited separately. In glacial 
drift there are large angular fragments by which it may be distinguished from 
alluvium, and it retains the mud gathered during the journey, spread through 
its mass, while the water-rolled deposits are washed clean, and consist usually 
of well-rounded pebbles, and there are no scratches on the exposed surfaces of 
the solid rocks. 

The following general description of the limit of the drift is intended to 
show the approximate boundary between the glaciated and non-glaciated parts 
of the country. Although the margins of the different drift-sheets appear to 
form a single margin, because the sheets overlap, it must not be inferred that 
they are one and the same, or that they were formed at the same time, or neces- 
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sarily by the same agency. The majority of active and critical students of the 
drift of the interior now believe in two or more glacial epochs — not merely 
■stages of retreat, but two or more independent ice incorsionB. Nor is it to be 
understood that the southern border is everywhere a moraine, in any special 
flense of the term. For more than half its extent across the country, there is 
no special a^regation of drift at the edge, and the precise method of its forma- 
tion in certain portions is yet an open question. 

In the northwestern comer of the United States, the margin of the great 
northern drift sheet unites or becomes confused with the local drift from the 
mountains, and it is impossible to say at present what is to be regarded as the 
margin of the great northern mantle. According to Dr. G. M. Dawson, there 
was a general southerly movement on the highlands of British Columbia. This 
appears to have penetrated to the basin of Puget Sound, but not to have reached 
the Columbia river. It seems also to have entered the northern edge of 
Washington Territory, near the northern elbow of the Columbia (Willis). It 
also penetrated into Idaho, as £Eir as Lake Pend d'Oreille (Chamberlin), and 
also the northern border of Montana. Local mountainous glaciation was quite 
extensive along the Cascades, Sierra Nevada, Bocky Mountains and some 
minor ranges. East of the Bocky Mountains, the limit of northern drift enters 
the United States from Canada at the foot-hills of the mountains (G. M. Dawson), 
and running southward to the vicinity of Fort Shaw, curves eastward crossing 
the Missouri river about 40 miles above Fort Benton (Chamberlin and 
Salisbury). Thence it courses eastward, crossing the Yellowstone about 60 
miles above its mouth, keeps north of the Northern Pacific railroad to within 
about 30 miles of Bismark (same authorities). Here it turns south, keeps in 
the vicinity of the Missouri river to Nebraska (Chamberlin, Todd), thence 
southerly to near the mouth of the Bepublican river (Todd, Mudge), thence 
easterly to the mouth of the Missouri river (Salisbury and Chamberlin). East 
of the Mississippi it forms a great loop, reaching nearly to the south end of 
Illinois (Worthen, Wright) ; swings north to the heart of Indiana (ibid) and 
south again into Kentucky (Sutton, Wright). Entering Ohio above Cincin- 
nati it trends undulatingly northeast, and enters Pennsylvania a few miles 
above the mouth of the Beaver (Lewis and Wright) ; thence it extends north- 
eastward into the State of New York, where, making a sharp curve, it again 
enters Pennsylvania in Potter county, and passes southeast to Belvidere, New 
Jersey (Lewis and Wright), and crosses that State with a northward arch to 
Perth Amboy (Cook and Smock). It traverses the whole length of Long Island 
(Cook, Smo(^, Upham) and appears on Block Island, Martha's Vineyard 
and Nantucket (Upham). The reader will understand that all south of the line 
described is ungladated except local areas in the mountainous regions of the 
west, and possibly some in the Appalachians. From the Atlantic Coast to the 
Scioto valley, in Ohio, for the greater part, there is, on or near the margin, a 
well-marked terminal moraine, north of which lie other marginal moraines. 
From the Scioto valley westward, the margin of the drift is characterized by 
no sensible ridging of the nature of a terminal moraine, but terminates in a 
thin and often very attenuated edge. Eastward from the Atlantic shore, the 
edge of the glacial deposits is supposed to correspond with St. Greorge's Bank 
and Sable Island Shoal, and to pass southeast of Newfoundland. 
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In Europe the border limit crosses the southeast comer of England, south- 
em Holland, southern Grermanyy passing near Dresden, and thence onward 
south of Warisaw and Moscow, in a sinuous course, embracing the center of 
European Eussia, and curving around to the northeast, runs northward to the 
Arctic Ocean, west of the Ural Mountains. 

In no part of the United States are the phenomena of the drift displayed 
on a grander scale than in the Lake Superior region and on the northern 
borders of Wisconsin. Minnesota and Dakota are very deeply buried in drift. 
At the south side of Lake Superior, the drift is frequently 200 to 300 feet deep, 
and at the west end of that lake it is 300 or more feet thick, and it is 220 feet 
deep at Fargo, Dakota. The lower peninsula of Michigan is covered often from 
200 to 300 feet deep. 

To the southward the drift usually diminishes, and it becomes more evenly 
spread over the country. It is a singular fieu;t that in the Galena lead region, 
at the comer of Illinois, Iowa, and Wisconsin, bounded by the Mississippi^ 
Wisconsin, and Bock rivers, and in a considerable extent of territory north of 
it, no transported drift material can be found. The driftless region is 10,000 
square miles in Wisconsin alone, or one fifth of the area of the State. Ohio 
has a very complete series of drift deposits, and they have been well studied 
and described by Dr. Newberr}'. He has classified the drift deposits as follows, 
in the ascending order : 1st. The Erie day, a blue or gray unstratified bowlder 
clay. 2d. The forest bed, consisting of a bed of soil, with timber, the remains 
of an ancient forest, found in Ohio, Indiana, etc., at various depths from the 
present sur£su;e. 3d. Lacustrine deposits, stratified sands and clays in northern 
Ohio ; yellow clay abounding with gravel, in southern Ohio. 

The Bluff formation along the Missouri and Mississippi rivers is a very pecu- 
liar and interesting one, resting upon the drift. It is of a slightly yellowish ash 
color, very fine, not sandy, and yet not adhesive. It makes an excellent soil, 
is easily excavated by the spade alone, and yet it remains so unchanged by the 
atmosphere and frost, that wells dug in it require to be walled only to a point 
above the water line, while the remainder stands so securely without support, 
that the spade marks remain upon it for many years. Boad embankments 
and excavations upon the sides of roads stand like a wall. (See general note, 
Mississippi chapter and note on Vicksburg, Tennessee chapter.) The peculiar 
outline of the blufiis along the Missouri river is very interesting. They are often 
naked, entirely destitute of trees, and tower up from the river bottom-land, 
sometimes more than a hundred feet in height, and so steep in some places 
that a man cannot climb them, yet they are not supported by a framework of 
rocks, as other bluffs are, and not a rock or pebble of any size exists in them, 
except a few calcareous concretions where lime-water percolates through them. 
It is thought to be a lacustrine deposit, a shallow lake having, during the time 
of the Glacial epoch, occupied the whole of the basin of the Mississippi before 
the great rivers had cut their valleys down to their present depths (White). 
In Louisiana the bluff deposit contains three distinct groups of strata, the Port 
Hudson below, the Loess next, and the yellow loam above, and over this the 
alluvium and below them all the drift (E. W. Hilgard, F. V. Hopkins). 
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Earthy material brought together by the ordinary action of water is said to 
be alluvial, and the soil or land so formed is called alluyium or alluvion. 
Diluyinm implies the extraordinary action of water. When the drift material 
covers the surface, of course it forms the soil, but in driftless regions the soil 
is an admixture of clay, sand, Ume, etc., derived from the disintegration of 
the rocks beneath, with decomposed animal and vegetable substances. Where 
neither glacial nor alluvial action has taken plac&— as in some parts of our South- 
em States— the rockEMUre converted into adeep and strong 8oil,having undergone 
a process of decay which has rendered them so soft, sometimes to a depth of 
20 or more feet, that they may be readily cut with a spade, although retaining 
all the veins and layers which mark their original stratification. Without 
having been broken or ground up, even the hardest rocks have; quietly 
mouldered into a soft clayey mass, which, from its peculiar structure, has a 
natural drainage and possesses, moreover, great fertility. 

The most important of geological formations is the last of all, the soiL On 
this thin, superficial, earthly covering of our planet depends all the growth of 
all vegetiSition, and on that depends all terrestrial animal life. But whether 
the material forming the soil remains unmoved in the same spot where it was 
once a solid rock, or is transported bodily by a glacier, or carried from the 
hills into the valleys by running water, and moved from place to place by 
larger streams and rivers, it was originally derived from the rock formations, 
therefore the agricultural as well as the mineral resources of the country 
depend on this geology. 

This completes, in brief, the description of all that can be seen of the 
earth, classified in geological order, from the oldest of the rocks up to the sands 
whidli are now daily washed to our feet by the currents of the rivers and the 
waves of the sea* 
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REMARKS ON THE FOREGOING DESCRIPTIONS, 



Paleontologists will be disappointed in this introduction, from which that is 
omitted which seems to them the most important, and gives the most interest and 
significance to the snbject, namely : the life which they find in the formations, 
and which serves so important a purpose in their identification and classification. 
But another book would have been required for that purpose, and it would have 
been useless without a large number of expensive engravings.* Paleontology is 
the province of fdl the text-books on geology, to which this work is a supplement, 
not a substitute. Its only object is to teach local geology. The descriptions were 
an after-thought, and they diould be regarded as an attempt — ^to present to the 
unlearned a first-lesson in geology, in the vernacular tongue, in the hope that it 
may help on the cause of popular science. They have swollen much beyond the 
original design, which was definitions, rather than descriptions; but they will 
serve to show that paleontology is not the whole of geology, and that the 
formations are more than a mere cabinet of fossils. 

There are some things in the descriptions that are not accepted by all 
geologists. But the scope of the work did not permit any account of the con- 
fiicting opinions on disputed points, or discussions of the history of geological 
nomenclature and classification. Whether the Oriskany sandstone should be placed 
at the base of the Devonian, or at the top of the Silurian ; whether Hudson 
River, Loraine, Nashville, or Cincinnati, is the best name for that formation ; and 
whether Cambrian should include one, or all, or none of the Lower Silurian 
formations, and similar questions, seem of less importance to the ordinary reader, 
for whom the descriptions are intended, than to the professional geologist. 

All kinds of geological tables are given, for, in accepting the valuable con- 
tributions of others on local geology, it was necessary to let them have their own 
way, in the chapters on their own States, hi regard to the names and the arrange- 
ment of the formations. A common number, attached to them throughout the 
book, serves to identify the formations by whatever name they are called. 

The valuable part of the book is the Geological Railway Guide, the design or 
plan of which is original with the author, as it is believed nothmg of the kind 
has ever appeared, in aoy language. It is tiie work of many hands, and the hearty 
thanks of every lover of the science are due to all those who have contributed to 
its pages portions of the multitude of facts, forming this index to the geology of 
all important places in the United States and Canada. The reader will never know 
the amount of time, patience, labor, and care that it has cost. 

• See " Thm Anodent Lotb Hibtobt op thk Earth," a comprehensive outline of the princi- 

Sles and leading facts of Paleontological Science. By H. A. Nicholson. Published by D. Appleton 
5 Co., New York. 8vo., 407 pp. $2.00. A very convenient and excellent manual of Paleontology 
only. 
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ARRANGEMENT OF THE GEOLOGICAL RAILWAY GUIDE 

AND DIRECTIONS FOR USING IT, 



1. The railroads are arranged by states, and the states and territories are 
arranged in geographical order, with reference to the great lines of travel. But 
to find a railroad, the reader must depend on the index. Branches are placed after 
the main line, which is generally first given throughout without interruption. 

2. When stations are emitted for the sake of brevity, which is seldom the 
case, the lists being uncommonly full, their geology will be understood to be the 
same as that given at the stations between which they occur. If the geology of 
two adjacent stations is different, it is evident enough that there is a transition 
from one to the other formation, between the stations, but the change is often so 
gradual that the transition point cannot be precisely given. 

8. A few feet of difference in level sometimes carries the railway track 
to an upper or lower formation. Railroads, too, sometimes run across narrow, 
projecting ttuls, and scalloped points of a higher or lower formation, than that 
given in the Guide, but wUch it would occupy too much space to specify. Where 
too, the strata are disturbed and broken-up, all the formations cannot well be 
specified for want of room. In such cases the Guide serves only to show nearly 
where you are, the prevalent formation being given. 

4 The hills, bluffs and higher ground in view, are often of a different 
formation from that given on the railroad, but not always higher in the series. 
Their elevation is often due to the hardness of the strata, the softer rocks forming 
the valleys, in which railways generally run. 

5. Keep in mind the succession of the formations, as shown on the Guide, 
and whether you are going from older and lower to younger or higher strata, or 
vice versa. Notice the changes in the scenery with the changes in the formations. 

6. When you come to a new formation, refer to the description of it, in the 
beginning of the book. But it is difficult to get a clear idea of the formations 
from even the best description. The reader must see them for himself, and these 
iescriptions are intended to assist him in identifying them, and to impress their 
character and appearance upon his mind, or to recall them to his recollection after 
having seen them. 

7. By a little close observation of the formations in traveling, you wUl find 
that most of them have peculiarities of their own, by which you can always 
know them, but which, like the features or appearances of persons, cannot be put 
into words, so that another who has not seen them could also recognize them. The 
form of the summits and slopes of the hills, and the general aspect of the country, 
but especially the rock-cuts on the railways, and other exposures of the forma- 
tions, in quarries, and in the banks and beds of streams, should be closely 
observed ; and if these are not visible, notice the stone used in buildings, and for 
the enclosures of fields, the character of the soil, and the fragments of stone mixed 
through its mass, which betray the nature of the solid rock formation beneath ; 
observe also whether the rocks lie horizontally or in an inclined position. 
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I. ittaritime |h:otiinc^0. 

New Brunswick, Nova Scotia, and Prince Edward Island. 

n. (fUnthec and Ontario. 
nL Manitoba at(b HSottii-tiitBt 0erritots. 
IV. |3riti0l) Columbia. 

v. Steamboat VionUtt. 



1. The Dominioii of Canada is, as a matter of convenience in this work, divided into f oar parts, and 
from a eeoloffical point of view snch division is laigelv borne oat by stractoral facts. 

I. The Maritime Provinces includes Nova Scotut, New Bnmswick, and Prince Bdward Island. 

n. Ontario and Quebec inclades the provinces of the same names. 

m. Manitoba and so much of the Northwest Territory as is traversed by railway-lines forms the 
third division. 

IV. British Columbia, together with the eastern slopes of the Rocky Mountains (politically a part 
of the Northwest Territory) constitutes the fourth. 

For each of these great divisions a separate table of formations is given. 

For the purpose of oiabling the traveler to provide himself with further information on geological 
points, the following notes on publications are attached :— Dominion of Canada generallv : " Sketch 
of the Physical Geography and Geology of the Dominion of Canada " with map ; Geoloncal Survey. 
18S4. For economic minerals see also "Descriptive Catalogue of IbEhibits at Fhiladelphia, 1876,*^ 
and ** Catalogue des Minereauz Roches, etc.,*^ at the Bj^^oeition at Paris, 1878, by Dr. B. J. Harring- 
ton. Both published by the Geolo^^cal Survey. 

The " List of Publications of the Geological and Natural History Survey, 1884,*' enumerates all the 
official reports and maps to date. 

I. MABiTuns Pbovincss.— " RoDorts of Progress." Geological Survey. The whole of Cape Bre- 
ton Island, part of the mainland of Nova Scotia, and nearly the whole of New Brunswick have been 
eeolMdcally mapped on contiguous sheets of uniform scale. Maritime Provinces generally : " Aca- 
dian Geology.** Sir W. Dawson. (With supplement and map.) 1878. 

The greater part of the really productive coal measures are included in the Province of Nova 
Scotia, the jB;reat spread of Carboniferous rocks in New Brunswick having so far been found to con- 
tain but thm, and, generally, scarcely workable, coal-seams. The deposits of the glacial i>eriod are 
often well shown in railway-cuttings, and extensive tracts are completely covered with these. The 
boulder-clay is the meet persistent and universal. Pealy deposits underlying the boulder-clay have 
been observed locally ; overlying the boulder-clay are stratified clays, sanos, and gravels, and Icames 
are frequent, particularly in New Brunswick. The stratified clays hold marine fossils in the vicinity 
of the coast of the southern and northern parts of New Brunswick. 

The island of Cape Breton affords good coal, and a number of collieries are in operation. As it is 
- not yet traversed by railway, it does not receive notice in the body of this work, out few places of 
equal area are of greater interest from a geological or picturesque point of view. 

II. Ontario and QuiBKO.—"Cteology of Canada.** Sir w. Logan. 1868. This work summar* 
tees the main features to date, and is accompanied by an aUas of maps, sections, etc. Sir W. Logan*s 
large map (25 miles to 1 inch, published 1866) includes, besides Ontario and Ouebec, the Maritime 
Provinces and adjacent portions of the United States, and is much more detailed, for the region cov- 
ered by it, than the map accompanying the sketch of 1884. 

From 1868 reports m different portions of the provinces in annual *' Reports of Progress.** See 
also " Esouisse G6ologique du CanMa,** etc. ^ 1867. 

m. MANrroBA AND NORTHWEST TsRRiTORT.— In addition to the sketch of 1884, see reports and 
maps in annual " Reports of Progress ** of Geological Survey, *' Report on Geology and Resources of 
49th Parallel.** by Dr. G. M. Dawson. 

Much inf omiation in the possession of the Geological Survey, but yet unpublished, is incorporated 
in the notes on these portions of the Dominion. 

IV. British Coluxbia.— In addition to the sketch of 1884, see annual "Reports of Progress,** 
1871, to date. A considerable portion of the province is covered by preliminary geological maps, on 
a scale of 8 miles to one inch. 

The greaterpart of the facts for the Dominion of Canada are derived from the reports and maps of 
the Geological Survey. Dr. G. M. Dawson also wishes to acknowledge assistance received from Dr. 
Selwyn. the director of the Survey, and several members of the staff, especially Messrs. R. W. Ells, 
R. Cnalmers, and H. Fletcher. The notes on the Intercolonial Railway are chiefly due to Sir W. 
Dawson, as elsewhere mentioned. 
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Nova Scotia, New Brunswick, and Prince Edward Island 

• List of Qeologieal Formations. 



I 



I 
t 

Q 



20 c. Saxicava Sandi 

20 b. Leda Clavi 

20 a. Boulder 6lay or Till. 



16. Upper Red Sandstonoi and 
Traps of Bay of Fundy. 
Upper Red Sandstones of P. E. I. 



I 

QQ 



14 c. Upper Carb. and Permo-Carb. 
Middle Carboniferous. 



14 b 
14 a 



CO • 



Millstone Qrit. 
Windsor Qroup.** 

(LlmMtone Gjpadm, eto.) 

Norton Group.'® 

(Lower Coal MeasurM.) 



12. Catskill.-j (Bije^Chaleara). 

11. Chemung and Portage. 

r St. John Series. 



10. Hamilton. 



gk>rdiate Shale, 
ado^lon 
SanoBtones.) 

8. Oriskany, Nictau Series. 




i 

I 

• 

5 



a 

e 



J 



7. Lower Helderberg. Upper AriaalgSerlea. 
5 C. N iagara. New Canaan Berite. 

5 b. Clinton. Lower Arlaalg Series 



4iCobequid Series? 
4. Qraptolitic Shales of New Bruns" 
wick. 



( MM and St Aa- 

2 0. Upper Cambrian, i drew Series, 

'^'^ i Cape Breton. 

2 b. Middle Cambrian. Acadian Series. 

2 a. Lower Cambrian. ] i^^^^^ 



1 b. Felsitic, Chloritic, and Epidotic 
Rocks of St. John, Yarmouth, and 
Cape Bretoni In parr. 



1 a. Gneiss, Quartzite and Limestone 
of St. John and St. Anne's Mount- 
aini Cape Breton. 
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Halifax.' 
Bedford. 
Windaor Juna* 

Elmsdale.'^ 

Shubenacadie. 

Truro.* 

Londonderry.^ 



2. Lower Cambrian. 

ct 

Contact 2 Low. Camb. 
and 18 a. Low. Carb. 
18 a. Lower Carbonif. 
16. TriasBic. 
18 a. Lower Carbonif. 
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90 

96 

108 

109 

111 
122 
126 



Wentworth.' 

Greenville. 

Thompson. 

Oxford.9 

River PhiUp. 
Spring HiUJn^o 
Athol. 



6-Y. Silurian. 

18 a. Lower Carbonif. 

14 a. lOllstone Grit. 

«t 
ii 

14 c. Upper Carbonif. 



2. These notefl are extracted, with little alteration. . from a chapter by Sir W. Dawson, in " Hand- 
book for the Dominion of Canada." Published by Dawson Brothers, Montreal. 1884. 

a. Halifax. Qnartzites and slates of the coast series, or gold series, of Nova Scotia, believed to be 
of Lower Cambrian a^. In the vicinity of Halifax and else^ere it contains auriferous quartz mines. 
The nearest of these are situated at Montague and Waverly. The auriferous veins often also contain 
mispickel, and sometimes blend and other minerals. They run generally parallel to the strike of the 
inclosing rocks. The richly auriferous veins are seldom of great widtu, and the gold is sometimes 
disseminated also in the contiguous slate. The age of formation, of some at least, of the veins is sub- 
sequent to the Carboniferous, as auriferous conglomerates of Lower Carboniferous age with derived 
gold occur, and have actually been worked, at Qay^s River. At Northwest Arm and other places may 
be seen granite, which traverses these beds as thick dikes or intrusive masses, and produces con- 
tact metamorphlsm. At Waverly Mine the obscure fossil named AatropoUthon may be found in the 
quartzite. 

4. Windsor Junction. Excellent exposures of the f ossilif erous Lower Carboniferous limestones, 
and of the great beds of gypsum characteristic of that formation in Nova Scotia. 

6. Elmsdale. Beyond Gay's River, the railway enters the Carboniferous country, and in some 
places quarries in the Lower Carboniferous limestone may be seen near the road. 

6. Truro. At and beyond Truro, the railway traverses a portion of the Triassic red sandstones of 
Cobequid Bay. The sandstones may be seen in the cuttings, and the red color of the soil is character- 
istic. In approaching the Cobequid Hills, a more broken country, and beds of sandstone and con- 
glomerate indicate the Carboniferous beds, which here reappear from under the red sandstone. 

7. Londonderry. The road here enters a belt of highly-Inclined slaty rocks of olive-gray and dark 
colors, which, at a little distance west of the railway-lme, contain large and productive veins of iron- 
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180 


Maccan. ^^ 


14 b. Middle Carbonif. 


276 


Bearer Brook. 


14 a. Millstone Grit 


188 


Amher8t,N.B.^' 


14 c. Upper Carbonif. 
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Bartibogue. 


it 


144 


Aulac. 


j 14 c. « 

i 14 a. Millstone Grit. 


296 
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Red Pine. 
Bathurst^* 


u 

18 a. Lower Carbonif. 


147 


SackYille. 


14 c. Upper Carbonif. 


821 


Petite Rocfae.>' 


5-7. Silurian. 
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Dorchester. ^> 


IS a. Lower Carbonif. 
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Belledune. 


it 


167 
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Memrmmoook. 
Painaec Junc^* 
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14 a. MOlstooe Grit. 
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JaoquetBly'r.i' 


( *" and 18 a. 
I Lower Carboniferous. 
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Moncton.^^ 
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New Mais. 


5-7. Silurian. 
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Charlo. 


18 a. Lower Carbonif. 
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Canaan. 
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Dalhousie Jn.^> 
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224 


Coal Branch. 
Weldford. 
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Campbellton. 


j 8 - 12. Deyonian and 
( Doleritio trap. 
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Kent Junction. 
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Metapedia.'^* 
Mill Stream, Q. 


5-7. ffilurian. 
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Rogersville. 
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Bamaby Biyer. 
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Assametquag'n. 
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269 


Chatham June. 
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420 


CausapsoJ. 
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266 


Newcastle. 


i( 


488 
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ore, worked by ^e Steel Co. of Canada. This yein, or aggregation of veins, is primarily of carbonate 
of iron and ankerite, wi^ some specular iron, and has been clumged in many places to a great depth 
into limonite, which is the ore principally worked. Bevond this p&ce ^e slates are seen to be pierced 
by great introslTe towhsow of red syenite and by dikes of dicwtte and diabase. 

8. Wentw<Mlh. The rocks mentioned abore are here overlain by dark-colored shalr beds, hold- 
ing fossils of the age of the Clinton or older psrt of the Upper Sifarian. The gray slates holding 
the iron-ore are dbvionsly of greater sge, but how much greater is uncertain. For reasons stated in 
" Acadian Geology/* they are regarded by Sir W. Dawson as Lower Silurian. Crossing the Cobequid 
Hills, conglomeiites are seen belonging to the southern edge of the Cumberland coal-fleld, on which 
the road now enters. 

9. Oxford. Contact of Lower Carboniferous and millstone flit. 

10. Springhill. Brines from Carboniferous, utilized on smalFscale in manufacture of salt. 2| miles 
from Spnnchill mines. A branch road leads to the mines of the same name, ^e most important coal- 
mines on this raUway. Seven coal-sesms, varying in thickness from two feet to thirteen feet six 
inches, are known in this district. The " black sesm,^* eleven feet thick, is that which has been most 
extensively worked. The mines supply the coal used on the railway. 

11. Maccan. Conveyance may be taken from here to ^e South j ogsins, on the shore of Chegnecto 
Bay, twelve miles distant. The section of ^e Carboniferous rocks onthis part of the coast is one of 
the most instructive in existence, and has been rendered classic by the writings of Sir W. B. Logan, 
Sir C. Lyell, and Sir W. Dawson. The section displays over 14,000 feet in vertfeal thickness of strata, 
^rtendtng from the marine limestones of the Lower Carbonif otous to the top of the coal-measures, 
and includes seventy coal-seams, of whidi, however, only two are of workable thickness. Besides 
numerous fossil plants <includlng erect sigillaria), the beds here yteld reptilian remains and lan^ 
shells. 

12. Amherst. Near here fine examples of the alluvial deposits of the Bay of Fundy ; more es- 
pecially the ereat marshes of Amherst and SackviUe. 

18. Dorchester. Good sections of millstone grit formation. The contact between this formation 
and the Lower Carbonif erous here. Copper-mine. Between Dorchester and Memramkook, salt-marsh. 

14. Painsec Junction. On Shediac Branch, Carboniferous, chiefly or entirely millstone erit. 

15. Moncton. From this point to near Bathnrst the raflwav posses over the low CarcNonif erous 
plain of Northern New Brunswick, showing scarcely anything of tne underlying rocks. 

16. Bathnrst. Beyond this point is the varied and interesting country of the Baie des Chaleurs, 
snd the Bestigouche and Metapedia Rivers, of which it is possmle onlv to note some of the more 
striking features. Three miles oeyond Bathurst, line crosses doleritellnmision 1 mile. A short dis- 
tsnce north of station good sections of leda clay and saxicava sand, with fossils. 

17. Petite Boche. From this station to Charlo;;innmerous massive intrusive bodies of dolerite cut- 
ting through the Silurian rocks. 

18. Jaconet River. The Lower Carboniferous here forms a narrow f rinee alons the shore From 
this station 10 Dalhonsie, many good sections of leda clay and saxicava sano, with fossils. 

19. Dalhoosie. From Dalhonsie the following localities may be visited : At Cape Bon Ami, near 
Dalhonsie, a fine section of Upper Silurian shale and limestone, abounding in fossib, and alternating 
with very thick beds of dark-colored dolerite. Appar^itly resting on these are beds of red porphyry 
md breccia, forming the base of the Devonian. On these, a little west of Campbellton, rest agglomer; 
tte and shale, rich in remains of fishes {Cephalaspity Coceattew, etc.), and traversed by dikes of trap. 
Immediately above these, conglomerates and hard shales, the latter full of remains of PfylaphyUm and 
Artfi0O8tigma^ and at a sandstone-quarry at the opposite Bide of the Reetigonche, are similar plants, 
irithjgreat eilicified trunks of Prototaocites. All these beds are Lower Brian or Devonian. At Scaume- 
nac Bay, opposite Dalhonsie, are magnificent cliffs of red conglomerate of the Lower Carboniferous, 
ind appearing from under these are gray sandstones and sha^s of Upper Brian age. These contain 
many fossil fishes, especially of the genus PUricfUhySy also fossil ferns. 

20. Metapedia. The rocks exposed about here are principally slates and shales with marked slaty 
itmcture, of Upper Silurian age. Fine expoenres in cuttings. FosbUb occur in calcareous bands. 
Passing Lake Metapedia, at the head of the river, the railway cuts through some limestone, probably 
vf Hu^n River age, and then passes into Lower Silurian, and probably, in part, Cambrian, shales, 
landstones, and conglomerates, of which the greater part are referred to the Quebec group. At the 
mouth of Metap^iaRiver leda clay and saxicava sand, with fossils. 
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441 Cedar Hall 
448 Sajabec. 

468 Tartague. 

469 Little Metis." 
47Y St. Flavie. 
485 St. Luoe. 

496 Rimouski. 
606 Bic.« « 
616 St Fabien. 
626 St Simon. 
634 Trols Pistoles. 
644 Isle Verte. 

666 Cacouna. 

661 Rividre du Loup 

667 Notre Dame. 
67S St. Alexandre. 
678 St Andre. 

681 St Helene. 
687 St Pascal. 
691 St P. de Ner. 
696 RiTidre Ouelle. 
602 St Anne. 

610 St Roche. 

613 Elgin Road. 

617St.JeanPortJoli 

622 Trois Samnons. 

626 L'Islet 

629 L'Anse k Gile. 

682 Cap St. Ignace. 
639 St Thomas. 
646 St. Pierre. 
649 St. Francois. 
663 St Valier. 

667 St Michel. 

668 St Charles Jn. 
672 Harlaka. 

677 Levis. 
678 Point Levis" 
(op. Quebec).** 
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it 



t 



2. Cambrian, and 

Camb. Silurian, 
it 

u 
u 
u 
it 
it 
i( 
(I 
it 
ct 

ii' 

it 
tt 
(t 
tt 
ti 
ti 
ct 
cc 
tt 
u 
tt 
(t 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



InCercotonlal Rallwaj— Clon. 
Ms. I St. John to Moncton. 



0|StJohn,N3." 

8 Coldbrook. 

9jRoth8ay. 
1 7 ;Nau wigewaok. 
22|Hampton. 

26 Passekeag. 

27 Bloomfield. 
88 Norton. 

39 Apohaqui. 
44 Sussex." 
61 Penobsquis. 
60 Anagance. 
66 Petitcodiac. 
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Salisbury. 
Moncton. •• 



8. Lower Cambrian. 
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14 a. Millstone Grit . 
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) Contact 14 a. Millstone 
Gritandl3a.L.Carb. 
14 % MillBtone Grit 



Pictoa Branch. 
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70 

74 
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96 

104 

112 
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Truro, N. S. 
Union. 
Riverdale.«^ 
West River. 
Glengarry. 
Hopewell. 
N. Glasgow. «« 
Pictou Land*g. 
Pictou. 



16. Triassic. 

13 a. Lower Carbonif. 

14 a. Millstone Grit 
6-7. Silurian. 
13 a. Lower Carb., etc. 
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14 b. and c. Coal Meas. 

14 c Up. Coal Format'n, 
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Sbediae Branch. 



179 Painsec JnJ^R" 



184 
188 
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Dorchester Rd. 

Shediac. 

R. du Chdne. 



14. Carboniferous. 
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Windsor and Annapolis Railway, N. 8« 




13 
80 



Halifax. » 
Windsor June.* 



2. Lower Cambrian, 
tt 

Intrusive Granite k 
Lower Cambrian. 



21. Little Metis. Cuttings in slates of the Quebec group. The River St. Lawrence, here thirty miles 
wide, suddenly breaks upon the view after paseing Metis station. Beyond this point the line follows 
the strike of the Quebec group all the way to Point Levis, opposite Quebec. 

22. Bic. Conglomerates here specially worthy of notice and well shown in cuttings. 

28. Point LevDs. In cuttings on a new connecting railway, about a mUe from ue station, beds 
holding OraptoUtei. 

24. The rocks on which the city of Quebec stands are believed to be of Hudson River and Utica 
age, and fossils (OraptolUet) lately obtained there confirm this view. The great Champlain and St. 
I^wrence fault cuts the norui shore of the river west of Cape Rouge, and holding round, again cuts 
the shore immediately south of the city, and thence follows the channel of the river between Quebec 
and Point Levis. The falls of Montmorenci, near Quebec, are of great beauty, and show in the gorges 
Utica shale resl^g on Laurentian gneiss, which at the " natural steps " above the falls is overlain oy 
Trenton limestone. Half way between the city and the falls, at a mill in the village of Beauport Is a 
bank of boulder-day overlain by fossiliferous sand and gravel (saxicava sand), rich in Saxunava m- 
aosa and other shelle. Clayn with a somewhat richer fauna (upper leda clay) occur in the bank of a 
Drook a little farther from the road to the north. 

26. Sussex. Brines from the Lower Carboniferous, employed to a small extent for salt-mann- 
factnre. 

26. Moncton. Between this station and Salisbury, in cuttings and gravel-pits, leda clays and 
saxicava sands. 

27. Riverdale. The millstone grit series consists of sandstones and shales, often red. and con- 
glomerate, associated with dark-colored beds holding fossil plants and NaUkdUeSy with a few under- 
claye and thin seams of coal (" Acadian Geology "). 

. In this vicinity sevenu important coal-mines. The produ< 



28. New Glasgow. 



productive coal area, so 



far as yetproved,Ts about nine miles long by three and a half wide, with an area of twenty-two square 
miles. Though thus limited in extent, the seams are extremely tt ' ~ ~' ... 



thick. The most important of these are 
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Newport. 
Windsor.** 
FalmouUi.'^ 
Hantsport. 

WolfviUe." 

Port Wmiam. 

KentTille.*' 

Berwick. 

Aylesford. 

Wilmot 

Middleton. 

Lawrenoeton. 

Bridgetown.'* 

Round HilL 

Annapolis. 



18 a. Lower Carbonif. 
" (Windsor ser.) 



it 

u 



ii 



(Horton ser ) 
IS a. Lower Carb. and 
5-7. Silurian. 
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New Branswiek Hallwny. 

(Formerly Boiopean and North American.) 
St John to Yanoeboro. 
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St. John." 
Oarleton.** 
Fairrille. 
South Bay. 
Sutton. 

Qrand Bay. 

Westfield.*^ 

Nerepis.** 

Eagle Rock. 
Wellsford. 



2. L. Camb. (Acadian.) 
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1 a. Laurentian. 
1 a. Lauren, limestones. 
1 a. Laurentian. 
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Pre-Cambrian. 
1. Pre-Cambrian. 
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J 18 a. L. Carbonif. 
Granite. 
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Clarendon. 
Gaspereaux. 
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South Branch. 
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Cork. 
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McA<um. 

St Croix. 
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Bangor, 
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St. Andrews. 
Chamcook.*^ 
RoixBoad. 
G. S. R'y Cross. 
Rolling Dam. 
Dumbarton. 
Watt Juno."' 
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StStephens.** 
MaxwdL 
Moore's Mills. 
Meadows. 
Watt June. 



Granite. 

4. Cambro-Silurian. 
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the ** main seam ^' and *' deep seam." The first has a thickness of thirty-eight feet six inches, and is 
capable of yielding at least twenty-four feet of coal of a^kxI qnali^. The " deep seam " (one handled 
ana sixtjr feet below) shows seven feet ek^t inches of good coai with three feet six inches of shaly 
coaL The coals are bitominous, and yieRl, as a role, a good coke. A material known as " stellar 
coal,*^ which is in reality an earthy bftomen, oocors near Stellartown, bat is not at present worked. 
It is capable of yielding nom 50 to 126 gallons per ton of oil, on distillation. The New Qlasgow con- 

giomente seen at the road-bridge and ^ewhere is a pecoliar deposit locally develoDed in the Carbon- 
erouB, possibly nearly on the horizon of the coals. On the Bast Kiver, above New Glasgow, important 
occ nne nces of iron-ore, limonite, specular iron-ore, and bedded hsematite. These have not been worked. 
29. Windsor. The Windsor series, or Lower Carboniferoos limestone and gypsiferoos beds, is a 
marine formation, holding characteristic shells and corals of the Lower Carboniferous period, and con- 
taining, in addition to the limestone, thick beds of sandstone, marl, and clay, usually i«d, and gypsum 
(" Acadian Qeology ^. 

80. Falmouth. The Horton series, or Lower Carbonif erons coal measures, underlies the last, and 
consists of hard sandstones and shales, often calcareous, associated with conglomerate and grit, and 
in some places with highly-bitominoos shales. It holds underclays and thin coaly seams, remains 
of plants, fishes, and entomostracans, and footprints of batrachians, but no strictly marine remains 
("Acadian Qeology "). 

81. WolfviUe. "From this point to Eentville the alluviums and marshes of the Bay of Fundy 
shores may be seen to the north. 

88. KentvDle. Though marked Triassic to Annapolis, the line of the railway rons throughout near 
the line of junction of thSs formation with Silurian, I>evonian (Oriskany), and intmsive gramtes, which 
form the huls to the south. To the northward is visible the continuous ridge of the North Mountain, 
which intervenes between the Comwallis and Annapolis Valley and Bay of Fundy shore. This is cOm« 
posed of Triassic traps, which overlie the red sandstones of the same formation. Cape Blomldon (near 
wolfville) is the eastern extremity of the North Mountain. In this lofly clifl (four nuadred feet) col- 
umnar basaltic trap is underlain by amygdaloid, containing numerous zeolitic minerals. The base is 
formed of red sanostone with gyxwum vems. The cliffs bordering the coast from Cape Blomldon west- 
ward afford many zeolites in fine crystals. 

88. Bridgetown. At Paradise, east of this station, fine crystals of smoky quartz derived from 
Teins in granite. 

84. (Tarleton. This town is, like St. John, on Lower Cambrian rocks, but the railway immediately 
enters an area of Pre-Cambrian. and turning round northward passes into Laurentian. • 

85. Westfield. Immediately beyond Westfield an outlyer of Cower Carboniferous one mile wide. Pre- 
Cambrian rocks then extend to Nerepis, which is on (or near) a very small Lower Carboniferous outlyer. 

86. Nerepis. Beyond this station Silurian H mile, followed by granite. 
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Vanceboro, He. 
Deer Lake. 
Canterbury. 
Benton. 
Debec. Juno. 
Woodstock. 
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Greenville. 
Houlton, Me. 



Woodstock.' 9 
Up. W'dstock*o 
Newberg June. 



Gibson. 



Hartland. 

Peel. 

FlorenceTille. 

Kent. 

Bath. 

Eilbom. 

Perth. 

Andover. 

Aroostook. 



Ft Fairfield, Me. 
East Lyndon, 
Caribou, 
Presque Isle, 



149 Aroostook. 
167 Grand Falls. 
181 {St. Leonard's. 
198 Green River. 
201 St. Basil. 
S07iEdmundston. 
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Ms. I Between Oibson and Woodstock. 



.Gibson. 
12iKeswick. 



20 Zealand. 

28 Upper' Keswick. 

88|Millville. 

47; County Line. 

62; Woodstock Jn. 
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Newberg June. 
Up. W(x>dstock. 
Woodstock.'^ 
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4. Oambro-Silurian k 
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Cumberland Railway. 
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*' Mines. 
Southampton. 
Half-way Lake. 
Parsboro. 
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Waterloo and BlaffOff Railway* 

Province of Quebec. 
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Magog.** 
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Oxford L. 
Amber Brook. 
Eastman. 
Dillonton. 
S. Stukely.*« 
Waterloo. 



6-7. Silurian. 
it 

it 

1. Pre-Oambrian. 

it 

ft 

u 
tt 



Prinee Edward Island Railway.** 

(198 miles in operation.) 
Province— Prince Edward Island. 
43 The whole of this island consists of Permo- 
Carboniferons and Triassic rocks, with general 
red color, which has also been commonicated to 
the overlying drift and soil. The surface is rolling 
and generally drift-covered, so that it has so far 
been found unpossible to separate the two for- 
mations above mentioned except quite locally. The 
remarkably interesting Triassic reptile Bothy fffut- 
thvs borealis was found in the excavation for a well 
at New London. The soil of Prince Edward Island 
is remarkably fertile and well cultivated. 



37. Hoyt. At junction Devonian and Lower Carboniferoos. 

88. Watt Junction to McAdam Junction. Karnes and moraines frequent, and in some places cut 
throuffh^r the railway. 

39. Woodstock to Orand Falls. Fine examples of terraces. 

40. Upper Woodstock. A blast-furnace erected here, and haematite ores from Jacksonton at one 
time smelted. Bricks manufactured from drift-cl^. 

41. Magog. At northern or lower end of Lake Memphremagog, a ver^ picturesque sheet of water, 
much frequented as a snnmier resort Orf ord Mountain, a diontic intrusion to the northeast. 

42. South Stukely. Numerous occurrences of copper-ore in this vicinity. The Huntington cop- 
per-mine six miles distant. The ore is chiefly chloritic slate and diorite. impregnated with copper py- 
rites, pyrrotite. and iron pyrites. Magnesite forms enormous beds in Bolton and neighboring town- 
ships, in association with serpentine, dolomite, etc. Chromic iron also found in serpentine. (Boltoi^ 
lot 4. range 2.) 

44. St. Stephen, on New Brunswick. Railway : thence granite i mile, Cambro-Silurian If mile, 
granite 1 mile, Cambro-Silurian 16 miles to Watt Junction. On Grand Southern Railway : thence 
granite i mile. Cambro-Silurian 4i miles to Oak Bay, then Silurian. 

46. Yarmouth. Highly altered rocks, consisting of chloritic and homblendic slates, clay slates, 
quartz rock, etc. 

46. Metegan. From this point Onward the rocks differ in appearance from those previously met 
with, and though colored, provisionally, on the general map of the Geological Survey as Cambrian, 
may be Cambro-Silurian or Silurian. 

47. Bloomfleld. Exposures of f ossilif erous Oriskany of Bear River and Clements near here. 

48. Digby. Good exposures of Triassic red sandstones and trappean rocks at Digby Gut and St. 
Mary^s^Bay. Digby Gut forms the entrance to Annapolis Basin, and is passed tlirough by steamers, 
connecting with railway, for St. John. 

49. "  ~ - - 
50. 



). Chamcook. Thence Silurian 2 miles, granite 44 miles, Silurian li miles. 

). Dyers. Cambro-Silurian 2 miles. Granite 8 miles. Near Dyers, kames may be observed. 
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Ms. I Western C«aiiciea Railway, N« 8* 



Yarmouth.** 

6 HebroQ. 

7 Ohio. 

10 Greenooye. 
18 Brazil Lake. 
16 Lake Jessie. 
18 Norwood. 
21 Hectanooga. 
80 Meteghan.** 
83 Sanlmerrille. 
85 LiUle Brook. 
87 Church Point 
41 Belliyeau. 
46 Weymouth. 
61 Port Gilbert 
68 Plympton. 
66 North Range. 
68 Bloomfieid.*' 
68 Jordantown. 
•7 Digby.*« 
St. John. 



2-4. Cambrian. 



14 

«{ 

M 
C( 
(4 
M 



4. Cambro-ffilnriaa (?) 



u 

M 
«i 



6-1 ffilurian (?) 



«< 

ii 
u 



16. Triaisio. 



Bvaaek Rattwayy N* B« 




9 



Halifax.' 
Chatham. 
Chatham June. 
PcMnt LeTis. 



14 b. Middle Garbonif . 



it 



Oraad Saaihera Railway, N. B. 





6 

14 



St Stephen.** 
Oak Bay. 
St. Andrew's ) 
Crossing. ) 



Granite. 

4. Cambro-Silurian. 

6-7. Silurian. 



Ms. t Oimad Saathara Railway— CSm. 

20 " 

29 

86 

44 

64 



68 
67 
70 
74 

82 



Dyer's.* <> 
Bonny River. 
St George.** 
Pennfield.*« 
New Riyer. 
Lepreaux.*' 
Lancaqter.** 
Pr. of Wales. 
Spruce Lake. 
C^leton. 
St John." 



Granite. 
6-7. Silurian. 
1. Pre-Cambrian. 



M 



18 a. Lower Omrbonll 
1 a. Lanventtaa. 

M 
M 

2. Cambrian. 
It 



Albert RaUway, N. B. 




4 
10 
14 
16 
17 
20 
22 
24 
29 
81 



86 
88 
40 
42 
44 
46 
48 



Salisbury. 

Coyerdale. 

Turtle Creek. 

Baltimore. 

Dawson. 

Stony Creek. 

Salem. 

Weldon.*« 

Hmsboia'f 

Albert IfinM.*" 

\>^l8on. 

Cunyyille.*' 

Cape. 

Daaiela. 

Shepody.«<^ 

TheffiU. 

Riyerside. 

Albert 

Haryey. 



14 b. Middle Oarbonit 



M 
(4 
44 
44 



18 a. Lower Oarbonil 



44 
W 
44 
44 



14 b. Middle Carbonif. 



44 



18 a. Lower Oarbonil 



44 
4i 
44 
44 



14 b. Ifiddle Carbonif. 



61. 6t Geoige. About three miles north ot St George, on the Magaguadavic Biver, a red syenite 
is eztensiyely qnarried. Water-power is employed to driye the poliBhi^ machinery. The stone mndi 
resembles Aperaeen " granite/' and is of very fine qnality and color. 

88. Pennfteld. Larse, broad kame, or " whaleback." 

- 68. Lepreanz. Anthracite of an fanpore character occnrs In Deyonian beds about f onr mUes south 
of station. The anthracite is yery impure, but is interesting, being the only known instance in America 
of a Devfflttian coal. 

64. Lancaster. Between this point and next station (Prince orWales) line passes nearly along 
Jonction of Laarentian (to north) and Devonian. At Lancaster, kames. 

66. St. John. Few points are of greater eeological interest than the yicinity of St. John, where 
witUn a radius of a few miles rocks occur wnich have been assigned to the Laarentian, Fre-Cam- 
brian, Cambrian, Devonian, and Lower Carboniferous formationB. The city stands on nurd, slaty 
rocks of the Acadian group, which yield Primordial fossils, in some places in considerable abundance. 
The Devonian rocks are well exposed on the shores of Courtney Bay, and also in the vicinity of Carle- 
ton. About a mile west of the last-named place, on the shore, are the " fern ledges," which have 
yielded a great number of fossil plants, with some insects and crustaceans. The Devonian rests quite 
onconf ormably on the Cambrian series, and is again overlidn unconf ormably by the conglomerates of 
the Lower Carboniferous. 

66. Weldon. Between this point and Hillsboro the Petitcodiac salt-marsh. 

67. Hillsboro. Oypsum quarries in the Lower Carboniferous rocks. 

68. Albert Mines. The mineral known as Albertite, an inspissated bitumen flUixiff veins in the 
black shales of the Lower Carboniferous, was at one time extensively worked here. The mines are 
now closed. 

60. Conyville. Gray sandstone quarries. 

60. Shepody. Thence to Harvey principally sal^marsh. 

61. New Glasj^ow. (See note No. 28, under Intercolonial Railway.) 

OS. French River. Lower Carboniferous in valley, hills on both sides of Silurian rocks. 

68. Marshy Hope. Opposite this point, on the coast, good exposures of fossiliferous Silurian 
rocks of Arisaig group. 

64. Antigoniia. Interesting display of Lower Carboniferous rocks, including beds of limestone 
and |m)snm In this neighborhood. 

* w. Cape Porcupine. On the shore of the Strait of Canso, 600 feet in height. The central mass a 
red syenite, against which rest slaty beds, supposed by Sir W. Dawson to be Silurian. On these, con- 
glomerates of the Lower Carbontferous. ^ 

66. Strait of Canso Wharf. Interesting exposures of Lower Carboniferous rocks at Plaster Cove 
and oOier places on north side of Stmit of Canso. 
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New Glasgow.^' 


14. Carboniferous. 


51 


Pomquet. 


13 a. Lower Carbonif. 


5 


Glenfalloch. 


u 


53 


Heatherton. 


(C 


10 


Merigomish. 


u 


56 


Bayfield Road. 


t( 


13 


French River. ^* 


u 


57 


Afton. 


u 


18 


Piedmont. 


5-7. Silur. or Cam.-Sil. 


61 


Tracadie. 


tt 


22 


Avondale. 


C( 


62 


Girroirs. 


(t 


24 


Barney's River. 


it 


66 


Little Tracadie. 


cc 


27 


Marshy Hope.*' 


t( 


70 


Harb.au Bouche 


(t 


81 


James River. 


18 a. Lower Carbonif. 


73 


C. Porcupine.** 


j 18 a. Lower Carb. 5-7. 
i Silurian and Syenite. 


85 


Brierly Brook. 


u 


41 


Antieonish.*^ 
South River. 


u 


79 


Mulgrave. 


18 a. Lower Carbonif. 


46 


it 


80 


S. of Canso, 




48 


Taylor's Road. 


u 




Wh'f.«« 1 



List of the Geological Formations in Quebeo and Ontario^"' 



20a Quaternary, 20 di Saxicava Sandi* 

20c.LedaClay.t 

20 ai Boulder Clay or 
Till. 
13a Lower Carbonif., 13 a. Bonaventure 
8-12. Devonian, 12. Catslcill (Ont.).l: 

11. Chemung and Port- 
age.! 
10. Hamilton, including 
Marcellus and Qe 
nesee. 
9. Corniferousor Upper 

Helderberg. 
8. Orislcany. 



ff 



II 



II 



II 



*Iii Central Ontario. iO d. Algom* Sand and 
Artemisia GraveL 

tin Central Ontario. 90 e.Saiigeen Clay; Wb. 
Brie Olar. 

lln Eaatera Qaebee. Scanmenao beda. 

§8-12. 6aap6 Sandstonea, In eastern part of 
Qnebeo. 



11 
II 
11 
11 



5-7. Silurian, 7. Lower Helderberg. 
" 6. Sallna or Onondaga. 
Sd.Quelph. 
5 C.Niagara. 
5 b. Clinton. 
5 a. Medina and Oneida. 
4. Siluro-Cambrian, 4 o. Hudson River 

4 b. Utica. 
4 a. Trenton. 
3 c. Chazy. 
2-3. Cambrian, 3 b.8illery and Levis. 
" 3 a. Caloirerous. 

" 2 0. Upper and Lower 

rotsdam. 
" 2 b. Keweenian. 
" 2 a. Animikie. 

1. Eozoio or 

Arehsan, 1 e. Huronian. 

1 b. Norian or Labrador* 
1 a. Laurentian. 



Oimndl Tniiik Railway. 




Grand Tmak Railway— Cbn. 




Ms. 1 Portland to Montreal. 


Alt. 


Ms. 1 Portland to Montreal. 


Alt. 





Portland, Me. 


1 c. Huronian. 


14 


86 


Shelbume,N.H. 


1 d. Montalban. 


T0§ 


6 


Falmouth. 


1 a. Laurentian. 


01 


91 


Gorham. 


(t 


79« 


9 


Cumberland. 


t( 


80 


98 


Berlm Falls. 


Lake Group. 


lOtt 


11 


Yarmouth. 


tt 


96 


122 


Gh:oveton Juna 


1 b. Huronion. 


889 


27 


Danville June. 


1 d. Montalban. 


S03 


181 


Breathes. 


tt 


876 


29 


Lewiston June. 


tt 


t48 


184 


North Stratford. 


t< 


•01 


36 


Mechanic's Fidls 


ft 


800 


142 


Wenlock, Vt. 


u 


115ft 


47 


South Paris. 


1 a. Laurentian. 


89t 


149 


Island Pond, Y t 


I d. Montalban. 


list 


70 


Bethel 


tt 


684 


166 


Boundary Line. 




1801 


80 


Gilead. 


1 d. Montalban. 


716 
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Grwid Trunk RmUway— Cton. 
Lewifiton Branch. 



Alt 



29 
88 
84 
86 



Lewiston J., Me. 
Taylor Brook. 
Aabum. 
Lewiston, Me. 



1 d. Montalban. 



It 

u 



S48 

209 
148 
140 



Portland to Montreal. 



166 

169 
176 
180 
183 
186 
198 
196 
208 
211 
221 
228 
281 
286 
248 
249 
262 
266 
267 
262 
269 
276 
276 
280 
282 
287 
290 

297 



I 



Norton Mills, 

Quebea^®® 

Dixville. 

Ooatioooke. 

Richbj. 

Compton. 

Watenrille. 

Lennoxyille.^^^ 

Sherbrooke.io* 

Bnmipiton Falls. 

Windsor MiUs. 

Richmond.^ <^* 

Lisgar. 

Durham.^^** 

Danby. 

Acton Vale.i°* 

Upton. 

St. liboire. 

Britannia Mills. 

St. Rosalie. 

St. Hyacinthe. 

St. Madeleine. 

StHilare.i»« 

BelceU. 

StBraale. 

St Bmna 

St Hubert^**^ 

St Lambert 



Granite. 

6-7. Silurian, 
ti 

u 
it 

1. Pre-Cambrian. 

it 

6-7. Silurian. 

i( 

1. Pre-Cambrian. 
(i 

2-8. Cambrian, 
it 

a 
it 

4 a. Trenton. 

4 0. Hudson Biyer. 
tt 

it 

it 

tt 

ti 

it 

it 



1187 
lOOY 
819 
784 
646 
000 
486 
471 
480 
891 
589 
609 
498 

ais 

804 
S88 

111 

119 
86 
63 

98 
91 
76 



Montreal." 



4 b. Utica. 

** (Bonaventure 
Station)." 



I 



Grud Tnuk Railway— a>n. 

Ms. I Montreal, Richmond, and Quel)ec.><>8 Alt 





7 
9 
16 
20 
28 
87 
41 
49 
66 
64 
71 

79i 
84 
98 

187 

172 



Point Levis" 

(op. Quebec).** 

Cfaaudiere Curve 

ChaudiereJuno. 

Craig's Road. 

St A^pit 

Methot's Mills. 

Lyster. 

St. Julie. 

Somerset 

Stanfold. 

Artbabaska. 

Warwick. 

Kingsej. 

Danville. 

Richmond. 

St Hyadnihe. 

Montreal.* 10 



2-8. Cambrian. 



u 
tt 
ft 
it 
it 
tt 
i« 

M 
tt 

ti 
tt 
tt 



14 
889 

885 
406 
444 
446 
47S 
448 
188 
430 
481 
444 



891 
111 



1. Pre-Cambrian. 
4 c Hudson R. 
4 b. Utica (at Bona- 
venture Station).* ^ 



I 



Arthabaska and Three Rivers Branch. 





4 



s 



ArthabaslLa. 
Walker's Cut- 
ting. 
llBulstrode. 
18 Aston. 
26 St Celestin. 
SliSt Gregoire. 
86iThree Rivers. 



2-8. Cambrian. 



480 



it 
it 
it 



6 a. Medina and Oneida. 
4 0. Hudson B. 



it 



Champlain Division. 





7 

12 
20 



Montreal.* i<> 

St. Lambert. 

Brosseau's. 

Lacadie. 



j 4 b. Utica (at Bona- 

( venture Station), 
tt 



it 
ft 



100. The portion of the province indnded between the 45th parallel and Maine boundary and the 
8t Lawrence, generally designated the ** Eastern Townehips," has given rise to more discnssion and 
djilerence of opinion between geologists than any other part of the Dominion. It is naturally a 
recion of extreme ecological complexity and disturbance, and can scarcely yet be considered as 
f mly worked oat. For a work like the present it is necessary, however^ at least to denote the for- 
mations on one miif orm system, whatever doubt may attach to the reference of some of them. For 
this purpose, Dr. Selwyn has kindly allowed the use of unpublished sheets, colored according to his 
views. 

This district is the continuation northward of the Appalachian region. One of its most salient 
features is the great Champlain and St Lawrence fault, wmch separates the undisturbed rocks of its 
northwestern from the plicated beds of its southeastern part. This great fracture runs from the head 
of Lake Champlain to Qaebec and beyond. (See Note 8, New York.) 

101. LennoxvUle. The Hartford Mine, from which a greatquantity of copper-ore has been ex- 
tracted, is situated at a distance of Ave miles from this station. The ore is granular iron pyrites, mixed 
with cc^per pyrites. 

103. Sherbrooke. Numerous occurrences of copperore in this vicinity and near Lennoxville. A 
bed of jasper in the town of Sherbrooke. 

105. Richmond. The Bockland and Melbourne slate quarries are within a few miles of this sta- 
HosL The slates here have been somewhat extensively worked, and are unsurpassed in quality. A 
few miles south of Richmond, in Melbourne, fine serpentine marbles occur. 

104. Durham. The line between the Pre-Cambrian and Cambrian rocks is crossed at South Dur- 
ham. 

106. Acton Yale. A very productive mine of vari^ted and vitreous copper-ore, occurring in 
brecciated portions of a limestone-bed, was formerly worked here, but is now abandoned. Slate quar- 
ries also in this vicinity. 

106. St Hilaire. BoloeU Mountain, one of the remarkable igneous protrusions which penetrate the 
flat-lying Silurian rocks of the St Lawrence Valley, may be visited from this point. The mountain is 
partly composed of audte-syenite and partly of nepheline-syenite. An excellent summer hotel on the 
mountain. (See Note 310 on Mount Royal, Montreal.) 
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Qvmmd Trank Railway- 


Mb. i Qaebec and Lake 8t« Jekn Railway. 


Ms. 1 Champlain DMtAou-^Con. 




4 


Quebec.'* 
Junction. 


4 c. Hudson River. 


27St. John8.i09 


4 b. tJtica. 


<i 


88 
89 


Grande Ligne. 
StottsTille. 


it 

u 


6 
8 


LiUle River. 
Andne Lorette. 


M 

it 


44 


•*# Ir^^ W ^P**  • Mot %^* 

LacoUe. 


it 


10 


St Ambrois. 


1 a. Laurentian. 


60 


Rouse's Pt,N.Y. 


it 


14 
16 


Yalcartier Sta. 
Jacques Cartier. 








Montreal and Froyince Line. 


17 


St Gabriel. 






28 
24 


St Catharines. 
Lake St Joseph 







Montreal '^® 


j 4 b. Utica (at Bona- 
( venture Station). 




V 


JlHwU vA w«aA« 


27 


Lake Sergeant 




6i St Lambert 


it 


80 


Bourg Louis 




12 Brosseau'a. 


it 


86 


St. Raymond. 




14 


Lapraine. 


« 


89 


C6tesRoad. 




20 


St Constant. 


4 a. Trenton. 


48 


River Roudeao. 




28 


St Isidore June 


8 a. Calcif erous. 


46 
86 


Lake Simon. 
Lake Edward. 




27 


St Regis. 
St Hartine. 


i» 
2 0. Potsdam. 




88 


North Skere RaUway.^i* 


88 
44 

47 
66 


Howick. 
Biyson's. 
Ormstown. 
Huntingdon. 


8 a. Calcif erous. 

M 
<l 




4 

7 


Quebec.'* 
Lake St. John ) 
Railway June. ) 
Lorette. 


4 c Hudson River. 

it 


64 


White's. 


<i 


18 


Belair. 


a 


74 


Ft.CoTington,N. 


T. •• 


26 
80 


Point Rouge. 
St Bazila 




80 


St Remi. 


4 a. Trenton. 


4 b. Utica. 


84 


St Michel 


M 


84 


Portneuf. 


it 


87 


Hughe's. 


8 a. Galdf eroQS. 


^ 


Desehambanlt 


** or 4 a. Trenton. 


89 


Johnson's. 


u 


Lachevrotiere. 


4 a. Trenton. 


44 


Hemmingford. 


u 


46 


Grondines. 


it 


47 


Province Line. 


u 


62 


Ste. Anne le ) 
Perade. > 
Batiscan. 


4 b. Utica. 


60 


Moore's J., N.T. 


2 c. Potsdam. 


67 




4 0. Hudson River. 


Central Vermont Railway* 


64 


Champlain. 


ii 


Northern Division. 


74 


Piles Branch Jn. 


M 




77 


Three Rivers^ ^* 


U 





Montreal.* »o 




86 


Pointe du Lao. 


«« 





StJohn8.io9 


4 b. Utica. 


92 


Yamachiche. 


Ct 


7 


Verselles. 


it 


97 


Louiseville. 


4 b. Utica. 


10 


St Brigede. 


4 a Hudson River. 


101 


Maskinonffe. 
St Barthdemi. 


ti 


14 


W. FamhaoL 


4 a. Trenton. 


107 


ii 


21 


Angeline. 


2-8. Cambrian. 


111 


St Cuthbert. 


it 


29 


Granbj. 


u 


116 


Berthier June 


tt 


87 


W.SheflPord.110 


u 


123 Lanoraie. 


4 c. Hudson R. or Utica. 


48 


Waterloo. 


1. Pre-Oambrian. 


129 La Yaltrie. 
182 L'Assomption. 
186 L'Epiphanie. 


4 b. Utica. 


Q 


Montreal.* i» 




(( 


27 


St Johnfl.io» 


4 b. Utica. 


tt 


86 


St Alexandre. 


<t 


144^ 


St Henri Mas.) 


4 a. Trenton. 


42 


Des Rividres. 


4 c. Hudson River. 




couche. j 


46 


Staiibridge.m 


u 


148 


Terrebonne."" 


N 


62 


St Armand.*i« 


2-8. Cambrian. 


164 


St Vincent de) 
Paul. \ 


cc 


67 


Highgate Sp'gs, 


8 b. Levis Limestone. 




•• 


61 


E.Swanton.[yt 


2 b. Potsdam Slate. 


169 


St Martin Jn. 


8 c Chazy. 


64 


Swanton June. 


it 


170 


Hodielaga. 


4 a. Trenton. 


70 


St Albaus. 


M 


171 


Montreal.* 10 


tt 



i 



107. St. Hubert. Extensive peat>bog8 In this vicinity, from which a considerable quantity of peat 
was at one time extracted and mannf actored. 

108. Montreal, Richmond and Quebec. This road passes for the most part over an alluvial country, 
in general thickly drift covered, and little is seen of the onderiyinff rocks, except in the neighborhood 
of Richmond. (See Note 108.) .^ s . f -s 

109. St. Johns. Pottery-works. Rough earthen-ware articles are manufactured from clay on* 
derlying the town. The day is marine (leoa clay), twenty*two feet in thickness, and covered by one 
foot of soil. 
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Nortk Skore Railway— Om. 


Mb. 1 The Bay of Qatace Railway. 


Mb.} Piles Branch. 




Deseronto. 
East End. 


4 a. Trenton. 


OjThree Rivera. 


4 c. Hudson River. 


M 


2 Piles Branch Jn. 


it 




Deseronto June. 


U 


9 St Maurice.^ IS 


4 b. Utioa & 4 a. Trenton. 
1 a. Laurentlan. 




Napanee. 


i( 


21|LacalaTorgue. 
29lGrandPfle8T»^ 


Neithera and NoithwesCem Railways. 


(t 




OiPort Dover ^'^ ^ rinmif *nH fi OrM. 


Berthier Branch. 


\/ X va If x/VTwa« 

9 Jarvis. 


[kany. 


Berthierville. 4 c. Hudson Riyer. 


12 


Gamett 


(i 


Berthier Juno. 4 b. Utica. 


14 
16 
24 
29 


Hagenville. 
Ballsville. 
Caledonia. 
Glanford. 


6. Onondaga. 


Qnebee Central Railway. 


0)Sherbrooke.^i« 


1. Pre-Cambrian. 


6 d. Guelph. 


4 


Lenoxville. 


ti 


84 


Kymal. 


" 


10 


Asoot. 


(( 


40 


Hamilton.^'" 6 a. Medina and Oneida. 


19 


Basin. 


5-7. Silurian. 


48 


Burlingt'nB'ch. 


tt 


27 


DudswelL"' 


u 


51 


Burliniton. 


c< 


86 


Weedon. 


t4 


67 St Ann»s. 


6 c Niagara (?) 


47 


Garthby.i" 


H 


59 Zimmerman. 


6 a. Medina and Oneida. 


67 


Goleraine. 


u 


66 Milton. 


tt 


67 


ThetfdMin'si'i 


1. Pre-Cambrian. 


75 Stewarton. 


ti 


78 


BitMighton.^'* 


(t 


77 


Georgetown Jn. 


(t 


91 


St. Frederic. 


u 


77 


Georgetown. 


tt 


100 


Beauce. 


it 


79 


Glenwilliam. 


it 


105 


St Josepb,i*» 


2-8. Cambrian. 


81 


Salmonville. 


tt 


110 


SooUs. 


(i 


88 


Cheltenham. 


it 


122 


St Anselme. 


tt 


86 


Riverdale. 


it 


189 


Levis. 


it 


1 98 


Caledon East. 


it 



110. Shefford. The railway here paaaes close to Shefford Monntain, an intrusive mass described 
as a granitoid trachyte. A larger tnass of similar trachyte forms Brome Mountain to the Bouth. 

111. Stanbridge. Bog-iron-ore in considerable quantity in this vicinity. Formerly worked. 

112. St. Amumd. The Ihnestone belt between tnis place and PhillipsDurg affords several varieties 
of marble of different colors. Some of these have been quarried. A olack marble occurring a mile 
and a half southeast of Phillipsbnrg is particularly worthy of note. 

113. The line, for the greater part of its lenstn, is at no great distance from the north bank of the 
St Lawrence, and, owing to the depth of the dm t deposits and alluvium, but little of the geological 
structure of the county can be seen. The outlines of the formationB, as repreflented on the geological 
map of Canada, are somewhat uncertain for the same reason, and must at present be considered as 
approximations only. 

114. Three Rivers. The railway here crosses the St. Maurice, a river important from a lumbering 

Soint of view, and having a total course of about three hundred mileB. The Shawanagan Falls, on the 
t Maurice, twenty-one miles distant, one hundred and sixty feet in height. The falls occur over Lan- 
rentian rocks, and are very picturesque. On the river below the falls the Potsdam sandstones may 
be observed to overlie the lAurentian. Extensive brick-yards at Three Rivers. 

115. Terrebonne. Quarries. Ohaey limestone. Stone taken to Montreal in scows, and has been 
extensively used in enlargement of Lacnine Canal. 

116. St Maurice. Iron Bmelting, on a small scale, has been in operotion here for one hundred and 
fifty years. The mineral employed is bc^-iron-ore. 

117. Grand Piles. Navigation by steamer on the St. Maurice from this point northward, into the 
heart of the Laurentlan country. 

118. Sherbrooke. (See Note 108 under Grand Trunk, Montreal to Portland.) 

119. Dndswell. About three miles northward, yellow and gray marbles capable of receiving a 
good polish, and highly ornamental. 

120. Garthby. l)epoflit yielding native antimony, antimony glance, and other minerals, five miles 
from Gtarthby, in Sontn Ham, lot ^, range 1. Lot 22, range (north) 1, Oarthby ; extensive deposit of 
iron and cc^per pyrites. 

121. Thetfora Mines. Asbestos extensively worked. The veins occur in aBSOciation with serpen- 
tine rocb, which here characterize a considerable tract of country. 

122. Bronghton. The Harvey HUl Copper Mine, at one time extensively worked, but at present 
suspended, near here. Purple copper-ore, copper glance, and copper pyrites, occur in veins cutting the 
strata and beds conformable with the stratification. 

123. St. Joseph. On the Chaudiere River. Gold occurs in placer deposits in numerous localities 
in thifl vicinity. These deposits have been worked to some extent, but are as yet imperfectly devel- 
oped, as the auriferous alluviums are known to extend over an area of ten thoasand square miles. The 
Klgonr niusget, found on the Gilbert River, weighed 51^ ounces. A handsome brecciated marble f sund 
on the Rivdre Goilliaume near here. 

124. Port Dover. Comiferous limestones, with pores of corals frequently filled with petroleum. 
Bpsonitcs occur in limestones on the lake shore. 

126. Hamilton. Abend of sandstone known as the "gray band,'' and referable to the Medina 
formation, is quarried here and used in building. 
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Nortkem and Northwestern Ratlways^ 



He. I 



Continued. 



96 CentrevilleL 

99 Palgrare. 

106 Tottenham. 

llOBeeton. 

114 ThompsonTille. 

lldAUiston. 

120 Everitt. 

123 Tioga. 

126 Lisle. 

129 Glencaim. 
161Colliiigwood.i*6 

135 Allandale. 
— Barrie. 



4 0. Hudson Riyer. 

it 

it 
li 

4 b. tJtica. 
it 

4 a. Trenton. 

ii 

n 
i< 
it 
<t 



Beeton and Barrie Branch. 





9 
14 
19 
25 



Beeton. 

Beeton Juna 

Oookstown. 

Thornton. 

Victoria. 

Allandale. 

Barrie. 



4 b. tJtioa. 

4 a. Trenton. 

it 

ii 
it 



North Simcoe Branch. 






Allandale. 


4 a. Trenton. 


6 


ColwelL 


it 


18 
16 


Minesing. 
Hendrie. 


tc 
it 


19 
24 


Phelpston. 
Elmyale. 


it 
it 


26 


Saurin. 


it 


80 
39 


Wyevale. 
Penetang. 


u 
u 



Allendale to Muskoka Wharf. 



63 Allandale. 

64 Barrie. 
70 Gowan. 
74 Oro. 

78 Hawkstone. 

81 OriUia. 

90 Atherly. 

95 Longford. 
100 Washago. 
103 Severn. 
109 Lethbridge. 

115 Gravenhurst. 

116 Muskoka Wharf 



4 a. Trenton. 



It 
it 
it 

« 
it 



1 a. Laurentian. 



u 
ii 
it 
it 
it 



Ms. I 



Paflsnmpalc Railway. 

Q;aebec to Newport. 




3 
8 
12 
19 
21 
27 
SO 
84 
40 



Quebec 
Montreal 
(S. E. Ry ) 
Sherbrooke.^"* 
Lenoxville. 
Oapleton. 
North Hatley. 
Massawippt 
Ayer's flats. 
Libby MUls. 
Smith's Mills. 
StansteadJn^'^ 
Newport, Vt 



1. Pre-Cambrian. 



it 



1. Pre-Camb. k 2-8. 80. 



it 

5-7. Silurian, 
it 

u 
tt 

Graidte. 
5-7. ^urian. 



Sontli Eaatem Railway. 

Main Line.— Montreal to Richf ord, Yt. 



Montreal.* 10 
Loi^ueuil. 
2 St. Lambert. 
12 Chambly Basm. 

18 Chamb. Canton. 
14 Richelieu. 

19 MarieviUe. 
22 St. Angele. 
26 St Brigide. 
82 Famham. 
87 Famdon. 
89Brigfaam., 

42 East FarnhauL 
45 Cowansville. 
47 Sweetsburg. 
60 West Brome. 
55 1 Sutton June. 
58 Sutton. 
68'Ambercom. 
66 Richford, Vt. 



4 b. Utica. 
ii 

4 c. Hudson 
«i 

it 

it 

it 

It 

4 a. Trenton. 

2-8. Cambriao. 

it 

u 
u 

u 

1. Pre-Cambrian. 
ti 

M 
it 

1 b. Huronian. 



Northern Division. 






Sorel. 


4 c Hudson Ri 


6 


St Robert 


it 


10 


Tamaska. 


it 


14 


St David. 


it 


21 


St Guillaume. 


u 


27 


Boulogne. 


it 


82 


St Germain. 


2-8. Cambrian. 


86 


Drummondville. 


tt 


45 


Wickham. 


(I 


54 


Acton. i<^« 


tt 



^ 



126. Collingwood. The Utica shales may here be observed to overlap the Trenton. These shales 
were at one time distilled here for oil. 

127. Stanstead Janction. A considerable area of granite here, snrroimded by dikes of the same 
material which penetrate the calcareous strata. The granite Ib excellent for boUdmg purposes. 

128. Brome. About four miles southwest iron-ores (specular schists) at one time worked. (See 
I7ote 110 on Brome Mountain, under Central Vermont Railway, Shejfford.) 

129. Sutton. Similar iron-slates to that above described in a nmnber of places near here. 

130. Abbotsf ord. Yamaska Momitain to the southeast, an intrusive mass about three mUes in 
diameter, is for the most part a micaceous trachyte rock. The southeastern portion is, however, a 
diorite. 

181. Rougemont The intrusive mass torming the mountain of Rougemont is chiefly composed of 
olivine-diabase. This is one of a group of similar intrusions of wUch Mount Royal and Beloeil 
Mountain may be taken as typical. 
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8««th Bastem RmUway— 

Xb. I Northern Divialonr^Con, 



eOBoxtamFallB. J 


2-8. Cambrian. 


67 South Roxton. 


It 


7l'SaTage'8 MUls. 
11 Warden. 


u 


1. Pre-Cambrian. 


80 


Waterloa 


it 


84 


Foster. 


ct 


88 


Knowlton. ' 


« 


9a 


Brome Cent"' 


M 


96 


Sutton Juno.^'^ 


M 



Champlain DiTiaion. 





2 

16 

14 

20 



26 
81 
89 
41 
48 
68 
61 



Stanbridge. 
Bedford. 
Mystic. 
Famham. 

L'Ange Gardien. 

Papineau. 
Abbottsford.^'^^ 
St. Pie. 
St Hjadnthe. 
St Rosalie Jn. 
St Simon. 
St Hugues. 
St. Guillaume. 



2-8. Cambrian. 

M 



«i 



4 a. Trenton. 

)4 a. Trenton and 4 c. 
Hudson Biyer. 
u 

u 

(« 
4 c. Hudson Biyer. 

u 
<i 
a 

(4 



St. Cesaire Branch. 




4 
8 



St Cesaire. 

Bougemont^'^ 

Harieville. 



4 c. Hudson Blver. 

u 

iC 



St. Lambert to Longaell. 




2 
6 



St Lambert. 
G. T. Crossing. 
LongueiL 



4 b. Utica. 
it 



Central Ontario Railway* 



Trenton June. 

Trenton. 
6 Carrying Place. 
11 Consecon. 
16 Hillier. 
18,Four Comers. 
21 1 Wellington. 
26 Stinson's Creek. 
28!Bloomfield. 
82Picton. 



4 a. Trenton. 

u 
ti 
ii 
i« 
ii 



«{ 



Ms. I 



Gmad Traak Hallway. 

Montreal to Toronto and Detroit 



Alt 




8 
14 
21 
24 
81 
91 
48 
64 
69 
67 
1% 
11 
81 
92 
99 
104 
112 



112 
164 



116 
120 
125 
129 
188 



Montreal' ^0 

Lachine Jun. 

Pointe Claire^ >< 

Ste. Anne.i»» 

VaudrouiLi'* 

St Dominique. 

Coteau Land'g. 

Bainsrille. 

Lancaster^Onti*" 

Summertown. 

ComwalL 

MiUeBoches^'* 

Dickinson. 

Farran's Point 

Morrisburg. 

Iroquois. 

Edwardsbuig. 

Prescott Jun. 



Prescott Jun. 
Ottawa.* *« 



Gladstone. 

Maitland. 

Brockville.**^ 

Lyn.1" 

Mallorytown. 
147|Landsdowne. 
166 Gananoque. ' ' ^ 
162|Ballantyne's. 
169 Rideau. 

172KlNQSTON.l*0 

180 Collins' Bay. 
194 Fredericksburg. 
198 Napanee. 
218 Shannonville. 
228 Belletillk. 
232 Trenton. 
241 Brighton. 
249 Colbome. 
266 Grafton. 
264 CoBOVRO. 
270 Port Hopi. 
279 Newtonville. 
286 Newcastle. 
290Bowmanville**^ 
294 Saxony. 
299iOshawa. 



01 



4 a. Trenton, 14 m. 
ii 



4 a. Black River. ^^^ 
2b.Pot8d. &Calcif.^<« 

2 b. Potsdam, 12 m. ^^ 

ii 

8 a. Calc. 8c. Chazy.^^^ 
8 c. Chazy, 83 miles. 
8 a. Caldferous. ^^' 
8 a. Caldf . & 8 c Cha:^. 
8 a. Caldferoua, 6 m.^ ^' 
4 a. Trenton, 2 miles. 
8 a Chazy, 80 miles. 



M 



8 Chazy. 

8 a. Calcif erous. 



84S 
S4S 

8oa 



8 a.Caleiferous,46 m.'®' 
8 c Chazy, 7 miles. 



8 a. Calcif erous. 

t( 

2 b. Potsdam. 

(i 

1 a. Laurentian. 

** 84 

ii 

it 

3 a. Calciferous. 

4 a. Black Biver. 

4 a. Trenton, 114 

it 

it 
it 
it 

M 
Ii 
ti 
ii 
ii 
U 
ii 
It 

4 b. Utica, 24 m. 

it 

it 



m.^ 



S81 
S86 

836 
384 

• 61 
861 
SOS 
874 

miles. 



t86 
S66 
804 
888 

897 
887 
894 
• 96 
868 
880 
833 



132. Pointe Claire. Black Biver limestones in qnarry near station. Highly f ossilif erons. Much 
of the Btone for the piers of the Victoria Bridge was qoarried here. 

183. St Anne. The west point of the iiland of Montreal is composed of Potsdam sandstone, 
which is seen in the immediate vicinity of the station. Jnst east of this a belt of calciferous occurs, 
and here yields some characteristic fossils. Seolithus Canadensis may be found in the Potsdam. The 
Potsdam forms an anticlinal, and underlies the county for about eight miles westward, when it is fol- 
lowed by a second belt of Calciferous. On the opposite side of Lac St Louis, at Beanhamois, six 
miles from St. Anne, ProHehnites in sandstone quarries. 

184. Vaudreuil. In the seigniory of Vaudreuil bog-iron-ores occur in several places, particularly 
at cote St. Charles. 

136. Lancaster. From this point to Cornwall the railway nearly follows the line of junction of 
the Calciferous and Chazy formations. 

136. MlUe Boches. Quarries in Trenton limestone affording good building-stone. Some beds, 
when polished, resemble black marble. 

187. Brockville. Cliffs on the river below Brockville show good sections of the Potsdam beds, 
and on the river two and a half miles above that place, an outlyer of this formation occurs, the basal 
conglomerate of which may be seen resting on the Laurentian. In cutting of Brockville and Ottawa 
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Oi«Bd Trunk Railway- 
Ms. I Montreal to Toronto and Detroit— -Cbn. 



808 
310 
816 
824 
833 
841 
854 
862 
866 
868 
8'r4 
831 
886 
891 
896 



Whitby. 
Pickering. 
Port Union. 
Scarboro Jul 

T0B0|IT0. 

Weston. 
Brampton. 

GlOBOETOWN. 

limehouse.^^' 
Acton West'*" 
Rockwood.*** 

GuiLPEL*** 

Balmoral. 

Breslau. 

Berlin. 



4 b. Utica. 



S68 

S87 



4cHndsonRiY,44m.'^^ 

546 



ti 
ti 
i« 



408 1>oon. 



408 

402 
406 
421 

421 
432 
444 
454 

421 
432 
447 



Galt."9 



Petersburg. 

Baden. 

Strattord. 



Stratvord. 
St Mary's. 
Thomdale. 
London. 



Straitord. 
St Mary's. 
Lucan 



t54 

486 
713 
847 
1007 
1109 
1183 
1068 
1085 
1OS0 

6. Onondaga, 14m."oi 



6 a. Medina, 11 m. 
6 c. Niagara. 



Gnuid Trank Railway- 
Ms. I Montreal to Toronto and Detroit— Cbn. 



t( 



6 d. Guelph. 



u 
u 



6 a. Guelph. 

u 



880 



6. Onondaga. ^'^^ 

Iks, Com.16 m. k Oris- 
** " [kany."«^ 



it 
it 



u 
t( 
it 

u 



38 m. 1190 

1088 
936 
810 



(t 

iC 
M 



(t 
iC 
it 



26 m. "9<»: 

1083: 
991 



464 
461 
410 
479 
496 
601 
602 
612 
657 
561 
664 



Ailsa Craig. 

Park Hill 

Widder.i*' 

Forrest 

BlackweU. 

Sarnia. 

P. Huron, Mich. 

Ch. & L. H. Jun. 

Milw. June. 

Detroit Jmio. 

DiTROIT. 



10 b. Hamilt, 28 m. ^'^^ 

c< 66S 

U 6 8t 

lib. Chemung, 91 m.^^' 

ii 60t 

087 
588 
6tS 



Ci 

u 
u 
u 

u 



694 

10 b. Hamilton, 8 m/ «* 



BoiZalo to Goderich and Detroit. 



Buffalo. 


9. 


Comiferous,82nL*** 


2FortErie.i«« 




it 


19 Port Colbome. 




i( 


82 Feeder. 


6. 


Salina, 60 miles. 


88,Dunnyille. 




M 


59 


Caledonia. 




ti 


68 


Onondaga. 




{{ 


76 


Brantford.^^^ 




<« 7 06 


84 


Paris.i«9 




tl 


82 


Drumbo. 




tc 


97 


Bright 


9. 


Comiferous, 68 m. 


115 


Stratford. 




« 1190 


128 


Mitchell. 




it 


189 


Seaforth."o 




it 


148 


Clinton.i«i 




It 


160 


GODKRICH.1*' 




t( 7 30 



Railway, blue bonlder-clay overlaid by brownish clay. An important deposit of iron pyrites in Bliza- 
bethtown^ near BrockvlUe. Acid-works. 

138. Lyn. Potsdam sandstone of good quality for building. A portion of the stone for the Parlia- 
ment buildings at Ottawa was qnarri^ here. 

139. Gananooue. Quarry or red syenite on island opposite this place. The stone takes a good 
polish and is used for monuments, etc. 

140. Kingston. Clays seen in railway cuttings near Kington prpbably represent the Saugeen 
daj/s, a series overlying the Brie clays. These rest on a glaciated limestone surface. In one of the 
cuttings Silurian beds, conglomeritic, etc., and possibly Calciferous in age, are seen resting on Lanren- 
tiftn gneiss. The Trenton (f) here affords good building-etone. Kingston is familiarly known as " The 
Limestone City." A considerable quantity of apatite is brought out here from points in the vicinity 
of the Rideau Canal. , 

141. Bowman ville. Quarry in upper part of Trenton limestone. 

142. Limehouse. Materials derived from the Clinton formation employed in manufacture of min- 
eral pigments. 

143. Acton West. Artemisia gravels thirty miles. 

144. Bockwood. Considerable display of upper part of Nfagara limestone in this vicinity. From 
Rockwood the slope of the country westward is at about the same rate with the dip of the beds, 
so that on arriving at Guelph we should be nearly on the same horizon as at the first-mentioned 
locality. 

145. Guelph. Quarries in the Guelph formation yielding building-stone (dolomite) of a superior 
character. Casts of fossils. 

146. The portion of this province lying between the Great Lakes, and generally designated the 
" Ontario Peninsula," is geologically an extension of the rock-series of the adjacent portion of the 
State of New York, its formations snowing throughout a close correspondence to those of that State. 
The separation marked by the lakes and Niagara River is to be r^;arded rather as accidental than 
structural. The greater piEurt of the surface of this portion of the province is heavily covered by depos- 
its due to the glacial penod, of which local details sufficiently precise for mention in connection with 
the actual lines of railways are frequentlv wanting. 

These superficial deposits only are often seen for considerable distances along the railways. 

The boujder-clay, which is thick and almost universal, is overlaid by stratified clavs (Bne clays), 
which have not been found to hold marine fossils. The clays with marine shells, which occur in the 
eastern extremity of Ontario and in the Ottawa Valley, are an extension of those of the Province of 
Quebec, elsewhere described. 

The Saugeen clays have been distinguished as an upper portion of the Brie clays, and are locally 
unconformable on them. They are brownish and calcareous, with beds of sand. North of Lake Huron, 
and between Georgian Bay and the Ottawa River, the clays are overlain by the Algoma sands, of which 
the Artemisia gravels, covering a considerable area in the Ontario Peninsula, are possibly a local de- 
velopment. 

147. Widder. Near the station a cutting shows forty feet of the Hamilton formation. The rocks 
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Ua. 1 Gnu WeMeni DlTiuon. AH. 




BuiPALO. 


B. Oorniferox^am.'" 
a. Onondun, SS m. «<" 


6 


Twtoria.'** 


IScBr. BuDO. 


««7 


8 


SiimraJmic. 


^F^ «o> 


OCliftoiL"" 


S c. Nto^w*, 9 m. 


as 




»;Thorold.>«9 




82 


Peiry. 




lljStCth'rinol"' 


B «. Medina, 84 m. "' 


47 






27,Grim8bj."» 




04 


Detui'B. 

HaemTilte. 

VffliNow. 




43,Hahutok. 






43 HxMiLTas. 
iSToronto June 


S a. Uodina, S2 m. "' 


8S 


fnndlum. 




66 Bronte. 




09 
111 


Spritif^ 


" 7^' 


eePortCtedit. 
7BlUlniiGO. 


4 e. Bud. RiT., 1 miles. 


124 


St. ClubbJm. 


iaHMiUton,74m.;^ = 


SajToBoirta 


" 


128 


4s|HAi<nT<». 


6 b. Clinton. 


187 

150 


Bimuuvk. 


« 7" 


49|DuiidM.<" 


(Scinagara. ,„ 
) b. CUutou. 


lea 

181 


Highgito. 
Buxton. 


» i'> 


eo'copetoiTB.'" 


Bd-Ouelph. "* 


1»8 


TUbury. 








S04 


Comber. 


B.Comiferoim,48iii.»"* 






BIB 

8B7 


Woodilee. 
Colche8t«r. 


" 1m 




•.Onondaga. 

;; OraT. ridge. "JJ 


£86 








2se 


QroueUle. 








280 


Trenton. 








2HS 


DiTSOIT. 


10. BunUton,IOm.<"> 




•< lit 





Bnff&lo. 


9. Comiferoni. 




B 


BUck Greek. 


B.Onond««». «»' 




10b.HainiItoii,«eni."' 


SB 


^s^r 


tcNi^n. 




lib. Chemung, 28 n».»*' 


S9 


Snip. Bridge'" 








8fi 


Qnenuton. 


S>.Uedi]UL 






42 


mtffM. 




19B Prairie. 





natq,AlnparMeulat%MTigtr«MiiVBiirka, 

!«. Aaatrocd. lAavuwdln *-- 

MB: Paris. OTpnim qnurl-' '- - 

feet in thIrVnri. aepaiatttl b; 
UaSctfntli. Mt-worka. 



and are hl^hlj roHiliferoni, fielding iSpMstra m 

li twoitT mile*. 
<«eli lour or Btb 



....... _ ... manuAtcEnre of white brick. Attemlila graie] 

1 gniuTled In a nmnbo' of placea In Ihll vldnltT. Two beda. 
itea by toat feet of -■■-'- 



led In^a numbo' of placea In ihll vloinl^. Two 

va. aStonT sit'tamdln bOTtogat OSO*'-"' ° 
.«. «..^... ■■_ ..,- |Jieii2tUfl Rl 



with the hope ot 

■HUE aero ana m the Tldnl^, llig a „ , 

riU cdtected a boring of 1,617 feet, tor the porpcm ot BKertalnlng the an 
lalt which had beoiiMcbed In wme of the well! made before that daw. .»>.»>...> 
tUcknow of tU teet of roek^alt in 680 tert of ainta. Dr. Bant conducted analjaaa <n .. ., 
obtained, and moved that aome of Uie bedi are eitiemelf pure. He caleolite) at 88^000 bLuRuouf 
theacie, Uw yield of »alt from the beat white larer of ten and « half feet In thlckneaa. The ana under- 
laid by tbeee a^t deposlta dDea not extend ae far north aa Tseawater, but Biipeaia to have a c<nuldei> 
■Me extenaion aoothward. Owing to dUDcnltleB met with In alnUng a ebatt to the rock^alt, the beda 
have not yet been worked, thaasb a large quanttty of excellent aalt— paitlculaTly anIUble for dairy 
>Ma— la taenafeetoied from the brtnea. 

198. Bantfori. «ee Note 148 onder Buffak) to G. and D.) Artemtoii Eravelg tMrty-llve mllH. 

IM. Ohljnewa. Bale of Onondi«a probably In this vicinity, hat whole eoimtrv covered by clsya. 

U». CUflmi. IntheBlopeandprecQileeoverwhlcbtheHt^araPiUiocciii.&ewboIethickDeaa 
of the Hiagam formaUnn li iuclnoed. On Qoat laland fierti-waler wnds are found overlying the 



boslder-clH, and on the Canadian side alxteen apecles o 
Inalmllaraanda. (Bee Notea S) and Mia New Tork.) 
*"* "-" — '- " ■—.-"■ "meetonf— '- 

hald&a 
lity. Hi 



elajB In ihit Tictni^r^^orth ot the town a gravelly ridge 01 



ilfkitnan nf fXniliiinij rla 

let above the^akB. nlck-^ 

168. Capetown. Summit of Niagara escarpment. 

UB, Out. Good exponrei of Gbelph f omiation 
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Onuid Tnmk Railway- 
Great Western i)ivi£ioxi— (%m. 



201 
221 
229 
230 



St. Clair. 

Tecumseh. 

Windsor. 

DiTBOIT. 



9. Gomif erous. 

u 090 

U 08S 

10 b. Hamilton, 1 m. 



Great Western Raflway Air Line. 





16 

72 

81 

99 

102 

117 

136 

130 

145 

224 

226 



Buffalo. 

WeUand.i*« 

Simooe. 

Delhi. 

Corinth. 

New Saram. 

St Thomas. 

Baird's. 

Lawrence. 

Glenoob. 

Windsor. 

Detroit. 



9. Comiferoos, 76 m. 



it 



(See Loop Line, on 
page 67.) 



lib. Chemung, 2 m. 



Northern Railway of Canada* 




14 
18 
22 
SO 
34 
38 
49 
62 
67 
68 
74 
86 
94 
105 



Toronto. 

TbomhilL 

Richmond Hill. 

King. 

Aurora. 

Newmaritet 

Holland. 

Gilford. 

Lefroy. 

Bramley. 

AUandale. 

Angus. 

Stayner. 

COLLINGWOOD. 

Heaford. 



4c.Hud.RiT.,24m.«*^ 

6S3 






4 b. Utica, 14 m. 

ti 

5 d. Guelph, 84 m. 



it 
4 b. Utica. 



847 
988 

778 
743 
703 
779 
888 
738 
6S7 
717 
090 



4c.Hud. Riv., 16m. «^* 



Klaffstoa and Pembroke Railway. 




10 
14 
18 
22 
29 
31 
85 
39 
42 
47 
61 
69 
61 



Missisnppi. 

Oso. 

Sharbot Lake. 

Olden. 

Parham. 

BSnchinbrooke. 

Bedford. 

Verona. 

Hartington. 

ftarrowsmith. 

Hurvale. 

Glenyale. 

G. T. Junction. 

Kingston. 



1 a. Laurentian. 



t< 

u 
u 
cc 
<l 

tc 



Bkdseye & Black Rirer. 
4 a. Trenton. 



it 



Birdseye & Black Riyer. 



Ooboarfft Peterboroackf aadHIarmoraRyi 



Cobourg. 
Baltimore. 
Summit. 
Harwood. 



4 a. Trenton. 

u 

a 



Ms. 1 



lateraatioaal Railway* 
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Sherbrooke."* 

LennoxTille; 

Johnyille. 

Bulwer. 

Birchton. 

Cookshire. 

Robinson. 

Gould. 

Scotstown. 

McLeod's Cross. 

Marsden. 

SpringhilL 

Sandy Bay. 

Lake Megantic. 



1. Pre-Cambrian. 
i< 

5-7. Silurian. 

it 

c< 
ti 
ii 
it 
ii 
ii 
f« 
ii 
u 
ii 



Grand Trmik Railway* 

Georgian Bay and Lake Brie Division. 




8 
15 
20 
33 
36 
44 
60 
64 
69 




11 
17 
22 
26 

69 

78 
88 
91 
104 
106 
112 
113 
127 
136 
141 
144 
149 
160 
167 



Wiarton. 

Hepworth. 

Allenford. 

Tara. 

Chesley. 

Elmwood. 

HanoYer. 

Neustadt. 

Harriston. 

Palmerston. 

Pahnerston. 
Mount Forrest. 
Holstein. 
Vamey. 
Durham. 



Palmerston. 

ListowelL 

Millbank. 

Milverton. 

Stratford Juno. 

Stratford. 

Trayistock Jn. 

Trayistock. 

Woodstock. 

Burgessville. 

Brantf ord June. 

Otterville. 

Can. Sa June. 

Simooe. 

Port Dover. 



5 a Niagara, 4 m. 
5 d. Guelph, 20 m. 



ti 
ii 



6. Onondaga. 



(i 



** Artem. grVels. 
it 



u 

it 



6. Onondaga. 
5 c. Guelph. 



ti 
it 
it 



6. Onondaga. 

9. Gomil & 8. Oriskaay. 



it 
ti 
It 
It 

M 
U 
U 

i« 

u 
l( 
it 

M 



Wellington, Grey, and Bruce (GlW. Div.). 



IBrantford."* 
Harrisburg. 
6 Branchton. 

12Galt.i»9 

16Pre8ton.i«<> 

19 Hespeler. 

27 Guelph. 

40!Elora.»«» 



43 
49 



Fergus. 
Alma. 



6 d. Guelph* 



tt 
M 

tt 
Ci 

a 
u 

M 



T84 

897 

888 

917 

94t 

1079 

1297 

1308 
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Grud Trunk Railway- 
Wellington, Grey, and Brace (G, W. Div.>— 
Ms. I OonHnued, 



56 


Goldstone. 


6. Onondaga. 


1461 


58 


Drayton. 


(C 




1394 


62 


Moorefield. 


tt 




1351 


10 


Palmerston. 


(« 




1314 


76 


Harriston. 


C( 




1S84 


82 


Clifford. 


(i 




1234 


91 


Mildmay 


it 




1030 


97 


WaIkertoii.i6« 


{{ 




9S3 


101 


Dunkeld. 


u 






104 


CargUl. 


u 






106 


PinkertoiL 


u 




»61 


112 


Paisley. 


u 




776 


118 


Tamers. 


t( 






126 


Port Elgin. 


i( 




670 


129 


Southampton. 


u 




616 





Palmerston. 






1314 


6 


Growanstown. 


9.Comif.&8.0ri8k.i"« 


9 


ListoweL 




tt 


1S68 


16 


Atwood. 




u 


1204 


19 


Henfryn. 




<t 


1166 


22 


Ethel 




ti 


1174 


27 


Brussells. 




a 


1122 


S4 


Blae Yale. 
Wingham June. 






1079 


SSiWingham. 




CI 


1082 


44 


White ChurdL 


 


M 


1046 


60 


Lttcknow. 




<i 


910 


63 


Bipley. 




ii 


807 


66 


Kincardine.* «« 


6. Onondaga. 


690 



Sarnia Branch (G. W. DIt.). 




10 
20 
26 
88 
42 
45 
61 
61 
61 



London. 

Eomoka. 

Strathroy. 

Eerwood. 

Watford. 

Wanstead. 

Wyoming. 

PetroUa.^«* 

Mandaumin. 

Samia. 

Point Edward. 

Port Huron, Mic 



10. Hamilton. 



it 
u 
it 



806 
8SS 

747 

787 



11. Chemung & Port 

it 702 



h. 



it 

u 
it 

u 
If 
tt 



712 

647 
089 



Ms. I Great Western Division.— Loop Line. 



16 

23 

81 

83 

40 

48 

53 

61 

6Y 

72 

76 

81 

88 

92 

94 

99 

107 

102 

117 

122 

126 

129 

184 

139 

145 



Buffalo. 

Black Bock. 

Fort Erie. 

Welland Juno. 

Marshville. 

Moulton. 

Diltz. 

Oanfield June 

Cayuga.**' 

Nelles* Comers. 

Jarvis. 

Benton. 

Simcoe. 

Nixon. 

DelhL 

Courtland. 

Til8onbuig.*«« 

Tilsonburg Jn. 

Corinth. 

Aylmer. 

New Saram. 

St. Thomas. 

Payne's. 

Baird's. 

Lawrence. 

IMlddlemiss. 

Ekfrid. 

Glencoe. 



9. Coraif erous. 



iC 

tt 



6. Onondaga. 



• 77 



it 
ii 
tt 
tt 
it 



616 



9.0omif. &8.0ri8k.^*'' 

tt 701 

tt 

tt 719 

tt 

tt 790 

tt 776 

U 786 

tt 

tt 76 7 

10. Hamilton. '«* 



It 

it 
it 
it 
tt 
it 



767 



742 



11. Chem. & Portage. 



728 



London, Hnron, and Bmce Division. 




4 
8 
11 
16 
20 
26 
81 
87 
89 
43 
50 
67 
61 
67 
78 
74 



London. 

Hyde Park Jn. 

Ettrick. 

Ilderton. 

Brecon. 

Clandeboye. 

Centralia. 

Exeter. 

Hensall. 

Kippen. 

Bruoefield. 

Clinton. 

Londesborough. 

Blyth. 

Belgrave. 

Wingham Juno. 

VHngham. 



9. Comit k 8. Oriskany. 

10. Hamilton. 

9. Gomif . & 8. Oriskany. 



n 
if 
tt 
it 
ii 
tt 
ii 
ti 
tt 
if 
tt 
ft 
tt 
tt 



161. Elora. Good sections of Gnelph formation in cliffs seventy-flve to ei£;ht7 feet high. 

162. Walkerton. Good exposure of Brie and Sangeen clays at bend of river, on 28tn lot of first 
range n<nth of Durham road. The Saugeen clays are deposits locally developed and overlying the Erie 
clay. 

163. Kincardine. White and yellow bricks manufactured from drift clays. 

164. Petrolia. The beet petroleum wells of Ontario are in this vichiily. Surface oil had been 
known to exist for many years, but was -first obtained byboring in 1860. The oil-producing region 
round Petrolia has an area of about eleven square miles. The sunace is level, and consists of a bluish 
clay to a depth of about one hundred feet. Below this the borings penetrate about three hundred and 
eighty feet of dolomites, shales, and maris, to the most productive stratum, which Lb reached at a 
d^h of four hondred and eighty feet. The borings at first produced flowing wells, but pumping is 
now necessary. Most of the oU is refined in London, Out. It is supposed to ori^nate in the Cor- 
nif erons formation. 

166. Cayuga. Bxtensive sypsum deposits about three miles from the town. The bed worked>-te 
tflMut fl^ ^t in thickness. "<  .1'.''^ . 

166. Tilsonburg. Petroleum has been obtained in this vicinity. -liii: ,; " 

167. Bnmtf ord. Erie clay used in manufacture of white brick. Artemisia gravel thfra^fiyei wile^ 
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Great Western Diyision. 
Ms. I Brantf ord, K<uf oik and Fort Barwell R'y. 





1 

10 
14 
16 
21 
22 
26 
27 
82 
84 



6T 



Harrisburg. 

Brantfordl^ 

Mt Pleasant 

Mt. Vernon. 

Burford. 

Harley. 

Hatdiley. 

Norwich. 

6.B.&L.B.CT084. 

Middletownline, 

Springford. 

Can.S.Ry.Cro88. 

Til8onburg.*8« 

TilBonburg Jun. 



6. Onondaga. 



« 
it 



784 
609 
810 

889 
844 



9.Gomif.&8.0riik.>>' 



it 
ii 
ii 
ii 
tt 
ii 
ii 
ii 



844 



SSI 

T97 
780 



Welland BiTiflion. 

Connecting Lakes Brie and Ontario. 

Port Dalhousie to Port Oolbome. 





8 

5 

8 

10 

11 

18 

11 

20 

24 

26 



Toronto, 6. T.R 

Hamilton. 

Port Dalhousie. 

St.0ath'rine8»«« 

Merritton. 

Thorold,*«9 

AUanburgh. 

Allanburgh Jn. 

Port Robinson. 

Welland. 

Welland June. 

Humberstone. 

Pt Ck>lbome. 

Buffalo. 



S65 
S56 

6 a. Medina and Oneida. 

if 870 



6 c. Niasara. 

6 d. Guelph. 
tt 

6. Onondaga. 



tt 
it 
ii 



558 
59S 

089 
608 



9. Comif.&8. Ori8]L"<^ 



ii 



OMiadUi Atfauttle Railwaj* 




88 
42 
68 



Coteau. 

St Plycarpe. 

Glen Robertson. 
61 Alexandria, Ont 
68 Kenyon. 
12 MaxTille. 
70RoxboroGray.P 
87 Gasselman. 
94 South Indian. 
106'Eastman^B Sp'gs 
116,0ttawa."« 

Ohaudiere Falls 



8 c. Chazy. 
II 

it 

4 a. Trenton. 

It 

tt 

M 
Ci 

4 c Hudson Ri?er. 
4 b. Utica. 

ii 

4 a. Trenton. 



161 



Grand Tmak Rallwaj. 

Midland Division. 



1 

9 

14 



Toronto. 
(Union Station). 
Don. 

Scarboro June. 
Aginoourt. 



4 0. Hudson Rlyer. *"^ 

u t08 

it 047 

it 569 



Ms. I 



Gnmd Truk Raflway- 

Midland Diyision—Cbn. 



17 
20 
23 

29 



86 
88 
42 
49 
64 
67 



84 
41 
46 
49 
60 
68 
69 
68 

67 
70 
78 
76 

78 
84 
87 




6 
8 
9 
14 
18 



28 

81 



24 
26 
28 
46 
49 
66 



62 
68 
76 
77 
88 

i? 

62 
78 



66 
78 

77 
81 



Millikens. 
UnionYille. 
Markham. 
Stouffyille. 



Ballantrae. 
Vivian. 
Mt Albert 
Ravenshoe. 
Sutton. 
Jackson Point 



Goodwood. 

Uxbridge. 

Marsh Bill 

Wick. 

Blackwater. 

Sunderland. 

Gannington. 

Woodville. 

Lomeville June. 



4 b. Utica. 

4 a. TrentoD. 
it 



Argyle. 

Eldon. 

Portage Road. 

Kirkfield. 

Victoria Road. 

Corson'sCross'g. 

Cobooonk. 



Port Hope June 

Port Hope. 

Quay's. 

Perrytown. 

Garden miL 

Summit 

Millbrook. 



Fraserville. 
Peterborough. 

Bethany. 

Brunswick. 

Franklin. 

Omemee. 

Reaboro. 

Lindsay. 



Mariposa. 

Manilla June. 

Blackwater. 

Sunderland. 

GanniQgton. 

Woodville. 



Gambray. 
Grass EOIL 



Lomeville June. 
Beaverton. 
Gamebridge. 
Brechin. 



4 a Hudson River. 

it 



ti 



4 b. Utica. 



4 b. Utica. 

if 

4 a. Trenton. 

ft 

11 
ii 



ii 

it 
ti 
it 
it 
ti 



it 

ii 
ti 
II 
Ii 
u 
It 



tt 
tt 
if 
ft 
it 



it 
tf 
tt 
II 
tt 
ii 



ii 

CI 

Ii 
II 
It 
ti 



II 
II 



Ii 
u 
ti 
ii 



601 
077 
640 
898 



T09<& 
877 

806 

801 

846 
896 
881 

"T5o 

870 
911 
898 

887 

847 



481 
60S 



ti 




910 


" 




771 


tt 






tt 




600 



860 



884 

900 
801 
846 

896 

TFs 



881 
76a 
T97 
T07 



168. St Catherines. Brines obtained in artesian wells here, but too impure for manof actore of 
salt Mineral water. 

169. Thorold. Ooodsectionof Clinton and Niagara in cutting of Welland Canal. Fossils. Abend 
of ar^llacions limestone eight feet thick, in the Niagara, yields an excellent cement. 

170. Madoc. Mines of magnetic iron-ore. A blast-fmnace was at one time in operation in Madoc 
Village, bat the ore is now exported. This is the typical region of the Hastings senes of the Lauren- 
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Ms. I 



Grand Trunk Railway- 
Midland Division— Cb». 



84 

88 

91 

98 

94 

98 

102 

106 

106 

109 

112 

114 

116 

120 

124 

128 



Schepeler. 

Uptergpoye. 

Atherly. 

Couchiching. 

OriUia. 

Silver Creek. 

Uhthoff. 

Foxmead. 

Alma. 

Coldwater. 

Fesserton. 

Waubaushene.' 

Sturgeon Bay. 

Victoria Harbor. 

Old Fort. 

Midland. 



4 a. Trenton. 



« 
iC 
{( 
U 
(i 
« 
ii 
<t 
i( 
M 
(( 
U 
{( 



PeterboronglL and Lakefleld Branch. 





5 

8 

9 

14 

18 

28 

81 

88 

86 

40 



PtHope. 

Quay's. 

Perrytown. 

Garden HUL 

Summit. 

MUlbrook. 

FraserviUe. 

Peterborough. 

Auburn HiSs. 

Nassau Hills. 

Lakefield. 



4 a. Trentcm. 
<t 

<( 

{< 

<c 

u 

M 
M 
iC 
« 
CC 



481 
60S 

910 
77« 

650 



Belleville Branch. 




4 
9 
13 
16 
20 
27 
88 
44 
60 
68 
67 
66 



Montreal.* 10 

Belleyille. 

Corbyyille. 

Foxboro. 

HoUoway. 

N. Hastings Jh. 

Stirling. 

Hoards. 

Cambellford. 

Hastings. 

Birdsall's. 

Blezard's. 

Eeene. 

Peterborough. 



4 a. Trenton. 



t86 



« 
u 

M 
C< 
<( 
CC 
CC 

a 
tt 

CC 
Ci 



616 
410 

607 
6S6 



600 



Madoc Branch. 




4 
9 
18 
16 
17 
20 
24 
27 
80 



BeUeville. 

Corbyville. 

Foxboro. 

HoUoway. 

N. Hastings. 

W. Huntingdon. 

Ivanhoe. 

Crookston. 

Hoira Lake. 

Hadoc^^o 



4 a. Trenton. 

CC 
CC 
M 
CC 
CC 
CC 
CC 

tt 



Isl 



016 



(Lake.)»i9 
1 a. Laurentian. '^^^ 



Ms. I Whitby and Halibnrton Branches. 



Whitby June. 






1 


Whitby. 


4 b. Utica. 


S88 


6 


Brooklin, 


it 


689 


10 


Myrtle. 


it 




13 


High Point 


4 a. Trenton. 




16 


Manchester. 


tt 




17 


Prince Albert. 


ii 


8S9 


19 


Port Perry. 


ft 




26'Seagrave. 


tt 




2dSonya. 


ft 




82 Manilla. 


it 


966 


83 Manilla Juna 


tc 




38 Mariposa. 


ft 


884 


42 Ops. 


ii 




46 


Lindsay. 


tt 


801 


62 


Cameron. 


tt 




66 


Halls. 


ti 




69 


Fenelon Falls. 


it 




64 


Fells. 


4 a.Birdseye &Black Rir. 


69 


Hetties. 






78 


Einmount. 


iC 


. 


80 


Miles R*y June. 


if 




88 


Minden. 


Ci 




92 


Ingoldsby. 


il 




94 


Dysart. 


ti 




99 Gould's. 


tt 




101 


Haliburton. 


tt 




Toronto to Lindaay, Peterboro., and Port 


Hope. 





1 

10 

16 

18 

21 

24 

29 

86 

42 

46 

60 

61 

68 

68 

67 

70 

76 

80 

86 

87 

89 

94 

102 

107 

111 

116 

117 

120 

126 



Toronto. 

Don. 

Scarboro June. 

Agineourt. 

MilUken's. 

UnionTille. 

Markham. 

StouffriUe. 

Goodwood. 

XJxbridge. 

Marsh HilL 

Wick. 

Blackwater. 

Manilhi June. 

Mariposa. 

Ops. 

Lindsay. 

Reaboro. 

Omemee. 

Franklin. 

Brunswick. 

Bethany. 

Peterboro. 

Fraserville. 

Millbrook. 

Summit 

Garden Hill. 

Perrytown. 

Quay's. 

Port Hope. 

Port Hope June. 



4 c. Hudson Biver. «»* 



it 
it 
tt 
it 

u 
it 

4 b. Utica. 

iC 

4 a. Trenton. 

CC 
Ci 

it 
ii 
tt 

CC 
CC 
CC 

u 

ii 

Ci 

ii 
ii 

CC 
Ci 
CC 
CC 
CC 
CC 
CI 
Ci 



SS3 
647 
669 
661 
677 

640 

898 

109t 

87T 

866 



884 



8S1 



660 



77J 



668 
481 
S8T 



tian of the late Mr. Yennor. The rocks consist of qnartzites, conglomerates, limestones, micaceons 
slates, and aigillites, and are considered by Dr. Hant to represent the Lower Taconic. Dr. Hunt also 
states that Montalban gneisses and mica schists occur in this neighborhood. 
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Canadian Paellle Railway. 


Ms. 1 Ontario Division.— Main Line— Om. 


Kb. 1 Ontano Diyision.— Mam Line. 


268 Leslie. 
264Galt.i<'9 


6 d. Guelph. 

if 


1007 





Smith's Falls Jn. 


3 a. Galciferous. 


936 


6 


Pike Falls. 


t( 


269 Dumfries. 


6. Onondaga. 




12 


Perth." » 


1 a. Laurentian. ^'^ 


274 


Ayr. 
VVolverton. 


it 


965 


21 


Bathnrst. 


(t 


279 


it 


96t 


27 


Maberly. 


u 


281 


Dnimba 


it 


1013 


87 


Sharbot Lake Jn 


ti 


286 


Blandford. 


9o.Com.andOrisk.»'« 


46 


Mountain Groye. 


(i 


288 


Innerkip. 


it 


97t 


61 


Arden. 


Ci 


294 


Woodstock. 


u 


94^ 


62 


Kaladar. 


ti 


299 


Beachville. 






71 


Sheffield. 


(( 


803 


Ingersoll. 






78 


Tweed. 


4a.Tren.&la.Laar.'^^^ 


808 


Putnam. 






87 


Ivanhoe.*°* 


4 a. Trenton. 


818 


Harrietsville. 






96 


Cen. Ont Jn.*"^ 


u 


319 


Belmont 






106 


Blairton. 
Hayelock. 
Norwood. 
Indian River. 


iC 

ti 
it 
t( 


827 


St Thomas. 


10. Hamilton. 




110 
116 


Elora Branch. 


126 




Toronto.*^* 




S56 


184 


Peterboro. 


ct 





Ghurdi's Falls. 


6 0. Niagara. 


1X60 


148 


Cayanville. 


(i 


6 


Erin. 


iT 


lt95 


161 


Hanyers. 


(t 


8 


Hillnburg. 


6 d. Guelpb. 


14S4 


166 


Pontjpool. 


t( 1064 


12 


Garafraxa. 


it 


140S 


167 


fiurketon. 


it 


17 


Douglas. 


it 




178 


Myrtle. 


if 88 7 




Spires. 


if 




182 


Olaremont. 


4 b. Utica. «»« 


26 


Fergus. 


if 


1367 


189 


Green River. 
Aginooart. 


it 
4 0. Hudson River. '^^ 


27 


Blora.«o« 


it 


1801 


1#7 








207 


North Toronto. 
Toronto June. 


U 406 
ti 394 


Orangevme jsrancn. 




211 




Toronto.*®* 




S65 


218 


Parkdale. 


it 





Streetsville. 


6a.Med.andOn6id.*9» 


216 


Toronto.* °* 


<t (8 6 


1 


Streetsville Jun. 


if 


66 S 


218 


Lambton. 


(« 412 


8 


Meadowvale. 


ft 


666 


216 


Islington. 


ii 


6 


Churchville. 


« t 




219 


Dixie. 


if 


8 


Brampton. 




7S4 


221 


Cooksville. 


ft 893 


13 


Edmonton. 






224 


Springfield. 


6 a. Medina and Oneida. 


17 


Campb'Ps Cross. 






227 


Streetsville. 


ff 499 


18 


Cheltenham. 






^28 


Streetsville Jun. 


if 603 


21 


Riverdale. 






281 


Trafalgar. 


ti 


26 


j Forks of 
\ Credit"^ 


I " 


10f8 


284 


Hornby. 


ti 




239 


Milton. 


ff 663 


28 


Church^B Falls. 


6 0. Niagara. 


1260 


246 


Campb'lville"' 


6 c. Niagara. »«» 


81 


Alton. 


ft 




248 


McRae's. 


6 d. Guelph. 


88 


Melville June. 


ft 




261 


Schaw. 


ft 


86 


Orangeville.««« 


6b.C]in.&6ainag 


> 1308 



201. Perth. Potsdam sandstones overlapping Laurentian near here. The pecaliar tracks de- 
scribed as Proti^avUes and CUmadiUknUea in quames in first-named f oimation. I)alhon8ie or Cowan 
mines twelve miles distant. Bed hematite. Ilaarentian. 

20S. Ivanhoe. To Madoc iron-mines (maffnetite and hesmatite) 6^ mUes by road. 

203. Centnl Ontario Junction. Branch Ime to Coehill Iron Mine, about 40 miles distant Mae- 
netite at junction of granite and crvstalline limestone in Laurentian. To Delero 7} miles by road. 
Marmora gold-mines. Auriferous mupickel in quartz gangue. 

204. Toronto. Pleistocene clay (£rie clay), eztensTve^ wrought for the manufacture of cream- 
colored brick. 

205. Campbellville. Escarpment of the Niagara limestone here. The outcrop of the Clinton, 
which is here thirty to f ortv feet thick, is below it, but generally concealed by talus. 

206. Elora. Qood sections of Oaelph formation in river dins. 

207. Forks of Credit. Bztensive quarries in Medina sandstone, producing a fine reddish freestone 
of excellent qualitv. 

206. Orangeville. Artemisia gravels fifl^ miles. 

209. Owen Sound. In difto along the lake shore good sections, extending from Hudson River 
throueh Medina and Clinton formations, with great mase of Niagara limestone capping the plateau. 
Excellent yellowish-gray stone in unlimited quantitv afforded by last-mentioned formation. It has 
been used in construction of several lighthouses on the lake. Quarries. Fossils. Deposit of yellow 
ocher near the town. Sections in road-cuttings exhibit relations of Brie and ovenying Saugeen 
clays. 
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CasAdiui Paclfle Railway— C^. 

t Owen Sound Branch. 



6 
8 
16 
21 
86 
82 
84 
41 
44 
46 
48 
62 
66 
60 
64 
68 

n 

76 

81 

86 

92 

98 

102 

106 

109 

114 

118 

122 



( Tor'ntoyXJiiion 
J Station. 
Toronto June 
Weston. 
Woodbridge. 
Eleinburg. 
Bolton. 
Mono Boad. 
Cardwell June. 
Charleston. 
AHon. 

Melville June. 
Orangeyille. 
Orangeville Jim. 
Laurel. 
Crombies. 
Shelboume. 
Melaacthon. 
Corbettown. 
Dundalk. 
Proton. 
Flesherton. 
Markdale. 
Berkelej. 
Williamsford. 
Amott. 
Chatsworth. 
Bockford. 
StVinoent'sB'd. 
Owen'Sound.*®* 



j 4 c. Hudson River, «»* 






4S9 
008 
T10 
8t8 

976 

1967 
1998 



6 a. Medina. 

(t 

6 c. Niagara. 

it 

(( 

6o.Nia.&6b.Clm.i«9» 
6 d. Guelph. 



1616 



« 
u 
u 
ii 
it 
It 



6 c. Nias ara, 6 m. 
6 d. Godph. 



It 
ii 
Ii 



1699 



1701 
1613 
1007 
1909 
18S9 
1919 



6 c. Niagara, 13 m. »*♦ 

912 



it 
tl 
ii 



686 



Teeswater Branch. 



4 

1 

10 

12 



Toronto.* 

Orangeville. 

Orangeville Jn. 
Amaranth. 
Waldemar. 
Luther. 



28 Arthur. 

SOKenilworth. 

88 Mt. Forrest. 

44 Pages. 

48Harriaton. 

66 Fordwich. 

60,Gorrie. 

62 Wroxeter. 

69 Wingham Boad. 

74 Teeswater. 



905 



j 6b.Clln.,&6c.Ni..Ar. 
( tem. grav., 46 m. '•®® 
6 d. Guelph. »«*« 

1046 



It 
Ci 
M 
it 
ii 
It 



1496 
1044 
1090 
1486 



6. Onondaga. 

it 



1300 
1983 
1946 

9c.Com.andOri8.^«oo 

it 11 S3 

ti 1193 

it 

<( 1094 
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Perth and Smith's FsUs. 





6 

12 



Smith's Falls. 
Fike F^s. 
Perth.* 01 



8 a. Galdferous. 



u 



1 a. Laurentian. *^^ 



Bastem Division. 

Between Montreal, Ottawa, Pembroke, and Sad- 

bury. 




1 

4 
8 

11 

12 

17 

19 

27 

82 

87 

48 

48 

67 

69 

64 

74 

78 

83 

90 

93 

99 

103 

109 

114 

118 

120 

122 

126 

129 

186 

189 

144 

146 

149 

166 

169 

164 

172 

176 

178 

184 



Montreal.* i« 
Hochelaga. 
MQeEnd. 
Sault aux Bec- 

ollets. 
St. Marthi. 
St Martin Juno. 
Ste. Boae. 
Ste. Therese. 
St. Augustin. 
Ste.Scholastiqne 
St Hermas. 
Ladiute.''^ 
St Philippe. 
Grenville. 
Calumet 
Pointe au Chene. 
Montebello. 
Papineauv'le*** 
N. Nation Mills. 
Thurso. 
Bockland. 
Buckingham '1' 
L'Ange Gardien. 
E.Templeton»** 
Gatineau. 
Hull.«i» 
Ottawa, Ont«i<^ 
Skeads.*^' 
Britannia. 
Bell's Comers. 
Stittsville. 
Cleary's. 
Ashton. 
Appleton. 
Carleton June. 
Almonte. 
Snedden's. 
Pakenham.*^' 
Amprior.*^* 
Braeside. 
Sand Point 
Castleford. 



4 a. Trenton. 

it 



1 



Ii 
it 



TO 
995 



8e. Chasy. 



II 



8 a. Calcif erons. 



So. Cha^. 

8 a. Caloif^ous. 

1 a. Laurentian. 



it 
it 



2 b. Potsdam. 
1 a. Laurentian. 



M 

it 
tl 
ti 



4 a. Trenton. 



80 

997 
998 

907 
925 
2 69 
910 
147 
188 
179 
100 

186 

189 

100 
170 
180 



It 



8 c. Chasy. 
it 



ii 

it 

ii 
it 



8 a. Caldferons. 



if 
it 



8 o. Chazy. 

2 b. Potsdam. 

1 a. Laur. & 8 a. Caldf. 

1 a. Laurentian. 

6 and 7. Silurian. 



it 



210. Montreal. The region about Montreal is one of much geological interest The following 
fonnations axe representea in the immediate vicinity of the ci^: Pleistocene, Lower Helderberg. 
Hudson Biver, XTtlca, Trenton, and Chazy. The Chazy is here aoont two hundred feet thick, and 
consists chiefly of limestone. Bxposnres mav be seen north of the city, as on the St Lawrence road, 
also at Canghnawaga, where there are «ctensive quarries. The Trenton is here about six handred feet 
thick, and is composed of gray and blackish limestones for the most part. Good exposnres, with nu- 
merous fossils, in quarries at the MUe End and at Pointe Claire. At the last-named locality, Black 
River beds occur. At the Reservoir, and at many points in Mount Royal Park, limestones, also of 
Trenton age, but difl^lng in appearance from those of the above-mentioned localities, are well shown. 
The Cha^ and Trenton lormanons of the vicinity supply most of the bnilding-stone used in the city. 

The utica shales may be seen at the upper end of St. Helenas Island and elsewhere, bnt owing to 
their soft character are usually concealed. The Lower Helderberg occurs in small oatliers only, the 
most considerable being on St. Helenas Island, and consisting of a dolomltic breccia, which is trav- 
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Canadian Paetlle Railway— 

Eastern Division— Con. 

Between Montreal, Ottawa, Pembroke, and Sad- 
Ms. I bury. 



188 
191 
199 
206 
212 
216 
219 
225 
236 
246 
252 
268 
265 
278 
277 
287 
299 
809 



RubmIPb. 

Renfrew. 

Htdey's. 

Gobden. 

Snake River. 

Graham's. 

Goyemment R'd 

Pembroke." *» 

Pettewawa. 

Chalk River. 

Weston. 

Bass Lake. 

Moorlake. 

Mackey's. 

Rockliffe. 

Bissett 

Deux mvi^res. 

Elock. 



1 a. Laurentian. 



(( 

u 
u 
u 

C( 

c< 

u 

t( 

4t 
(( 
i( 
(( 
Ci 

i( 

Ci 

C( 



Eastern Division— (7o/». 

Between Montreal, Ottawa, Pembroke, and Sad- 
Ms. I bory. 



819 


Mattawa. 


1 a. Laurentian. 


329 


Renton. 


C( 


342 


Ruiherglen. 


«( 


345 


Callander. 


t( 


349 


Nosbousing. 


t( 


367 


Thomdiff. 


t( 


364 


North Bay. 


it 


876 


Beaucage. 


ii 


881 


Meadowside. 


{( 


888 


Sturgeon Falls. 


ii 


899 


Vomer. 


ii 


410 


Veuve River. 


ii 


418 


Veuve. 


ii 


420 


Mark Stay. 


ii 


428 


Stinson. 


it 


482 


Wahnapitae. 


it 


438 


Romford. 


1 b. Hnronian. 


444 


Sudbury.* *i 


it 



ersed by dikes of nepheline-basalt. The Pleistocene is here divided into— 1. Boulder clay ; 2. Leda 
clay ; 3. Sazicava sand. The city being bailt on these deposits, freqaent opportanitieB of examining 
them are obtained in excavations for drains, cellars, etc. They are in some places highly f ossilif »rons, 
and are well shown in some of the quarries at Mile End, where they overlie g^laciated sorfaces of 
Trenton limestone. Near COte des Keiges village, a Pleistocene beach with marme shells at an eleva- 
tion of 470 feet. 

Moant Royal is an intrusive mass, composed principally of diabase, bat toward the west end is an 
important and more recent mass of nepheline-syenite, whicn is well seen at the ** Corporation Quarry.*' 
Both the emptive rock and the surrounding limestones are traversed by numerous dikes. (From 
*' Sketch of Geology of Montreal and Environs," by Dr. B. J. Harrington, in "Hand-Book for the 
Dominion of Cana&." Dawson Brothers, Montreal.) 

In Peter Bedpath Museum, McGill University, good local and general geological collections. 

211. Lachute. The Palaeozoic rocks here form a narrow belt or flat country bordering the Ottawa 
River. The Laurentian highlands may be seen to the north of this part of the railway line, and gradu- 
ally approach the river. 

213. Papineauville. Cdte St. Pierre, one of the best localities for Boeoont is reached from this 
station. Twelve miles by stage to St. Andr6, thence three miles to COte St. Pierre. 

213. Buckingham is the chief point of shipment on the railway of the apatite mined at numerous 
places within a radius of twenty to thirtv miles. Large quantities of apatite may frequently be seen 
piled here. Extensive deposits of plumoago near Buckingham are not at present worked. 

214. East Templeton. This is also an Important point of shipment of apatite. 

215. Hull. Within a few miles of Hull lb an important deposit of magnetic iron-ore, which has 
been somewhat extensively mined and is exported. Also hydraulic limestone. (See note on Ottawa.) 

216. Ottawa. The Laurentides, but a few mUes distant, belong to the lower and middle divisions 
of Sir William Logan's Laurentian system. These two formations, consisting chiefly of gneisses, 
granites, crystalline limestones, etc., are overlain unconf ormably by continuous and perfectly con> 
lormable series of sedimentary strata of the Cambro-Silurian system, embracing the Potsdam (of the 
Ottawa and Adirondack regions), Calciferous, Chazy, Bird's Bye and Black River, Trenton, utica, 
and Hudson River formations. It was in these measures that tne late Mr. E. Billings made bis earli- 
est palsontological researches, and these have proved ever since, as then, to be a rich hunting-ground 
to the palseontologist. There are ractensive and varied deposits of marine clays and sands, gravels, 
boulders, etc., of Pleistocene age. The Leda clay of Oreen's Creek, Gloucester, six or seven mUes 
from the city, abounds in nodmes holding remains of the seal, flshes, insects, shells, and plants. The 
total number of species representing the fossil fauna and flora of this locality does not rail far short 
of three hundred. Brigham's (^uames, Hull, through which the Canadian Pacific Railway runs, are un- 
doubtedly the best Cambro-Silurian crlnoid quarries in America. Deposits of magnetite, apatite, and 
baryta occur within a short distance of Ottawa. Both the Black River and Trenton formations yield 
excellent limestones for lime or building purposes, while the Chazy of Nepean afforded much of the 
material (sandstones) used in the erection of the Parliament buildings. A oed of hydraulic limestone 
occurring at the top of the Cha^ has been worked and employed In the manufacture of the " Hull 
cement.'^ (Note by Mr. H. M. Ami.) In Ottawa the museum and oflices of the Geological Survey of 
Canada. Excellent collection of Canadian rocks, minerals, and fossils. 

217. Skeads. Most of the sandstone used in tne construction of the Parliament buildings, Ottawa, 
was qoarried near here. 

218. Pakenham. Pleistocene deposit, containing mixture of marine and fresh-water shells near 
Pakenham Mills, 266 feet above the sea level. 

219. Amprior. Bluish gray-banded Laurentian marble somewhat extensively quarried near here. 
820. Pembroke. Bxcelfent sections of Laurentian in railway cuttings for many miles west of this 

point. The rocks shown " are for the most part highly characteristte red, gray, and dark-banded 
gneisses ; f elspathic and hombtendic. and frequently gametlf erous and micaceous. There are also some 
large bands of gray and white crystajUne limestone ; but none of these are exposed along the line of 
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CMmdian Pacille Railway- 
West of Sadbuiy Junction. 



1 b. Huronian. 



a 
ii 
u 

ti 



444Sudbury.««» 
455 Ghelmf ord. 
460 Yennilion. 
463 Fhelan^s Pit. 
478 Archer. 
501 Pogomasing. 
610 Spanish Forks. 
515 No. 28Sidii^. 
518 West Branch. 
530 Pass Landing. 
532 Bisootasing. 

Gap of 850 milefl from Biscotasing to Port Ar- 
thur, m which no stations yet permanently locat^^ 
though road for the greater part built.— l5ec., 1884. 



St. Eustache Branch. 



1 a. LaorentiaiL 

({ 
(( 
« 




19 
27 



MontreaL 

Ste. Theresa Jn. 

St Eustache. 



4 a. Trenton. 
3 a. Galdf erotts. 



St. Jerome Branch. 




1 
4 
8 

11 

12 
17 
19 
21 
27 



Montreal.^^0 
Hochelaga. 
Mile End. 
Sanlt aux Rec- 

oUets. 
St Martin. 
St. Martin Jn. 
Ste. Rose. 
Ste. Therese. 
St Lin June. 
St Janvier. 



4 a. Trenton. 

u 
{< 



\ 



70 
IS0 



M 



3 c. Ghazy. 

8 a. Calcif erous. 

M 

4 a. Trenton. 

8 a. Galdf erous. 



as 



sso 



Ms. I 



St. Jerome Branch— Con. 



88 

89 



fit Jerome."^«« 
New Glasgow. 



1 



1 c. Norian or Upper 
Laurentian. ^^ ^ 



Ci 



St. Lin Branch. 




19 
21 
24 
27 
80 
84 



Montreal**** 
Ste. Therese. 
St. Lin. June 
Masoouche. 
Ste. Anne. 
Les Plaines. 
St Lbi. 



4 a. Trenton. 
8 a. Galdf erous. 
4 a. Trenton. 



4i 



8 e. Ghazy. 

8 a. Galdf erous. 



Aylmer Branch. 




2 

7 
9 



Aylmer. 
Dudiesne Mills. 
Belmonte. 
Hull 
Ottawa. 



3 c. Ghazy. 

u 

C( 

4 a. Trenton. 



Brockville Line. 




6 
9 
15 
18 
21 
25 
80 
82 
84 
86 
39 
41 
46 



Garleton June. 

Beckwith. 

Franktown. 

Welsh's. 

Smith's Falls. 

Stoiy's. 

Irish Greek. 

Walford. 

Bell's. 

Jelly's. 

Bellamy's. 

Glark's. 

Fairfield. 

Brockville. 



3 a. Galdf erous. 

2 a Potsdam. 
« 

8 a. Galdf erous. 

ii 

ti 
(( 
ii 

C( 

ii 

II 
II 

2c Potsdam. 



22S 



186 



the railway west of Mattawa, where it leaves the valley of the Ottawa River.^* (Dr. A. R. G. Selwyn, 
in "Descnptive Sketch of Geology, etc^, of Canada.*') 

821. Sndhniv. " After paasing the wahnapite River bridge, the Hnronian rocks commence, with a 
series of ilinty felsites or felsitic qnartzites, sncceeded by &k-gray qnartzoee conglomeritic beds ; 
also massive crystalline dioritea, red, fine-grained syenites, and a great variety of h^hly altered vol- 
canic agglomerates, felspathic and dioritic*^ (Jldd.) 

From Sudbury the Algoma Mills branch runs over Hnronian rocks to the shore of the lake. The 
mahi line westward, to Fort Arthur by the north shore of Lake Superior, will be in operation soon. 
From Sadbury it passes for about seventy mUes over Hnronian rocks. Thence to within aboat fifteen 
miles of the Nepigon River the Laurentian is the most widely spread formation, thongh intersected 
by belts of Hnronum and with extensive granitic and dioritic mtmsive masses. On both sides of the 
Kepieon, rocks of the Nepigon series (Cambrian) are found, and are separated by a mass of intrusive 
gnjmte only from the Animuce rocks of the vicinity of Port Arthur. 

882. St. Jerome. The rocks of the Norian or Upper Laurentian may be seen here, but are more 
typically shown at New Glasgow village, six miles distant, and the present terminus of the railway. 

888. The numbers affixed to the Animikie, Eeweenlan, and Upper and Lower Potsdam, in the 
table on p. 58, are those used for convenience in this chapter, but are not intended to afflxm the pre- 
cise coiruatlon of these with other formations similarly nnmbcaed in adjacent states. 
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in. gp;anit0lm miir "^ott^j-WEtBt Cemteiji* 

Indadiiig diBtricto of Auinibola, Alberte, SMkatehewan, and Athabaska, to base of Kooky Monntainf . 

List of Geological Formations. 



20. QUATISNABT. 



19. TiBTLiST. 

18. Cutaoso-Teb- 
TiAST, La- 
ramie. 



18. CBETAClOirS. 



9-12. Detoioan. 
4. Silubo-Camb. 

1 b. HUBONIAK. 

1 a. Laubemtian. 



A 1 1 U vl U m  Lak® deposits of Bed fiiyar YaUey and Peace Blver, etc. 

Stratified Sands and Gravels, and IVIoraines. 

r Upper Boulder Clay. I 

D^..M^. ^i«w ^» Till J Inteisrlacial Lake Depoftt (Of Boafhem Alber- 
Boulder Clay or Till. S Lo^er Boulder Glay.^ f ta, eta 

I Shingle Beds. J 

M iocene. Conglomerate Sandstone and AxgUttte of Cypreu HiUs, etc 

Porcupine Hill 

Group. 



Series. 
Willow Creole 

Series. 
St. Mary's River 

Series. 

Fox Hill Series. 

Pierre Series. 

Belly River Se- 
ries. 

Niobrara or Ben- 
ton Series. 



i 



Fort Union. 
Laramie. 



\i} Wajiite River 



S 



Fox Hill Ser. 
Pierre Series. 
Niobrara Se- 
ries. 
Benton Se- 



j Smoky Riv- 

< er Group. 

Dun vegan 

Group. 
Ft. St. John 
Group. 



i 

a 

I 

O 



ries? 
Limestones of Manitoba Lakoi etc. 

Trenton Group. (Limestones of Winnipeg Lake, Bed Blrer YtSltj, eto.) 



Oanadlam Paelfle BmUwajm^Con, 

Western Division. 
Us. i Winnipeg and Port Arthur Section. 





6 

11 

27 

87 

44 

65 

69 

65 

75 

86 

93 

103 

116 

128 

138 

144 

161 

160 

170 

180 

190 

202 

209 



Port Arthur.*** 
Fort William. 
Murillo. 
Ktministiqaa. 



Finmark. 

Buda.««« 

Nordland. 

Dexter. 

Lmkooping. 

Savanne. 

Upsala. 

Carlstadt. 

Bridge Riyer. 

English River. 

Martin. 

Bonhenr. 

Faloon. 

Ignace. 

Butler. 

Raleigh. 

Tach6. 

Brul6. 

Wabigoon. 

Barclay. 



Animikie 2. L. Camb. 

(i 603 

(( 944 

lb. Huronian. ^o^o 
1 b. Huronian and 1 a. 

177 
147 
050 



i 



Laurentian. 
1 a. Laurentian. 



(( 

(C 
(C 

1 b. Huronian. 
1 a. Laurentian. 

1 b. Huronian. 

1 a. Laurentian. 
(t 

M 
it 
<( 

1 b. Huronian. 

(i 

(( 

M 
(i 



031 
003 
009 
012 
040 
614 

004 
027 
004 
448 
420 
437 
363 
S02 
202 
J48 



Ms. I Winnipeg and Port Arthnr Section— (%>n. 



221 
231 
241 
249 
266 
272 
284 
288 
297 
800 
808 
SIS 
820 
828 

888 
848 
369 
368 
374 
384 
394 
400 
408 
414 
421 
428 



Oxdrift 

Eagle River. 

Vermilion Bay. 

Gilbert. 

Parrywood.**® 

Hawk Lake. 

Beaver. 

Rofisland. 

Rat Portage. "« 

Keewatin."' 

Ostersund. 

Deception. 

Ealmer. 

Ingolf. 



1 a. Laurentian. 
i< 

t( 

<i 

i( 

(C 

t( 

Oranite, 4 mUes. 

1 b. Huronian, 6 

1 a. Laurentiaii. 

1 a. Laurentian. 
it 

ti 



tn. 



Telford. 

Renne. 

Darwin. 

Whitemouth. 

SheUy. 

Monmouth. 

Beausejour. 

Tyndall. 

Selkirk.*" 

Gonor. 

Bird's HiU. 

Winnipeg June. 



(Manitoba.) 



429[Winnipeg.**9 



« 

u 
<i 

20. Alluvium. 
{< 

{( 

tc 
it 
<t 
ii 



109 
183 
216 
214 

286 
286 
188 
120 
084 
07S 
102 
133 
214 
181 

056 
050 
968 
904 
926 
876 
811 
798 
740 



dT 
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NORTH-WBST TERRTTORT.) 
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CuMdIaii PaeUe Railway— Cdn. 


Ms. fWinnipegandBockyMonntain Section- 


"Con. 


Ms. 1 Wixmipeg and Bocky Mountain Section. 


188 


Brandon.* •* 


( 20. Glacial drift 
i lying 18. Orcta 


over- 





Wiiimpeg."9 


20. Alluvium. '«' 


ceous, 


2 


Air Line June. 


« 






( 290 m. 


1170 


7 


BergexL 


« 


141 


Kenmay. 


^ (i 


1380 


16 


Rosser. 


U 77S 


149 


Alexander. 


i( 


1866 


29 


Marquette. 


t< 782 


158 


Griswold. 


« 


1899 


36 


Reabum. 


«< 781 


166 


Oak Lake. 


(( 


1391 


40 


Poplar Point. 


(i 7 90 


180 


Virden. 


({ 


1420 


49 


High Bluff. 


U 806 


197 


Elkhom. 


(4 


1606 


56 


Portage la 


ti 8 8*0 


211 


Fleming. 


(( 


1760 




Pnurie. 


219 


Moosomin. 


(4 


1860 


64 


Bumflide.«»o 


U 8 43 


226 


Red Jacket. 


it 


1898 






(20. Glacial drift, prob- 


286 


Wapella. 


44 


1907 


72 


Bagot 


< ably overlying Cre- 


243 


Burrows. 


It 


1984 

• 






( taceous. »*« 


249 


Whitewood. 


44 


1989 


77 


McGregor. 


U 987 


264 


Broadview. 


44 


1936 


86 


Austin. 


u 981 


279 


Grenfell. 


44 


1988 


98 


Sidney. 


u 1808 


286 


Summerberry. 


44 


1914 


106 


Garberry. 


a 1SS8 


294 


Wolseley. 


44 


1926 


114 


Sewell. 


it 1880 


802 


Sintaluta. 


44 


1960 


128 
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224. Port Arthur. Qood geological headqoarters for examination of Nepigon, Animike, and Hn- 
ronian series. Silver-mines in nei^boihood and fine crystalline minends. Aitractive scenery. The 
formations assigned to the various stations on this line, from Port Arthur to Rat Portage, mav in 
some cases be in error, as no geologically colored map showing the precise positions of stations is at 
l^esent available. After leaving the Animike of the lake shore, the rocks are all Lanrentian or Hnron- 
lan, with intrusive granitic masses. Fine sections of the rocks of these series, and the dikes and veins 
traversii^ them, occur in numerous cuttings. 

225. fiuda. The reddish color of the drift deposits, characteristic of the neighborhood of Lake 
Superior and northeast portion of Minnesota, ends about here. 

226. Bat Portage. On northern extremity of Lake of Woods good headquarters for excursions on 
lake, where Laurentian and Huronian rocks are displayed in almost continuous sections along the shores. 
Gold-mines. Lake extremely picturesque, with innumerable islands. Both west and east from Bat 
Portage, on tiie railway, but more particularly to east, very fine examples of perched blocks and glaci- 
ated rock surfaces. Numerous cuttings in Laurentian, Huronian, and drift deposits. From Bat Fort- 
age, in a distance of about forty miles eastward (to near Parrywood station), the succession of rocks 
traversed is as follows : Laurentian, Int. granite, Laurentian, Huronian, Laurentian, Huronian, Lau- 
rentian. 

237. Keewatin. BaUway twice crosses boundaiv between Laurentian and Huronian between Os- 
tersnnd and this station. Here good opportunity of examining junction. 

828. Selkirk. Quarries dose to station in Qalena limestone. Possils. 

229. Winnipeg. The alluvium of the Bed Biver Valley is a deposit of a former great lake of Post- 
Glacial age. wmoi Mr. Warren Upham has proposed to name Lake Agassiz. The shore lines of this 
body of water may still be traced, at various levels, to the east and west of the valley. The lake must 
have received the waters of the Saskatchewan, and had its outflow southward to the Mississippi. The 
alluvial deposits are of great thickness, and consist above of sUty or loess-like material : below fre- 
quently of plastic clays more or less distinctly laminated. The upper layers make excellent cream- 
colored brick. Alluvium completely conceals tiie underlying rocks in this valley ; but these are, doubt- 
lees, for the most part Silurian limestones like those of Li^e Winnipeg. 

380. Bumside. In 1874 a boring was carried out at Bat Creek, near mis place, by the GeoI<^cal Sur- 
vey. The following section was obtained : Blue clay, 70 feet ; sand, graveL and stones, with water, 18 
feet ; white limestone (probably Devonian), 42 feet ; gray crystalline rock (Laurentian or Huronian), 77 
feet. West of Bumside the country rises considerably, and this point may be assumed as the west- 
em limit, on this line, of the Bed laver Valley alluvium. Not far west of this the edge of the Oeta- 
ceous probably overlaps the old rocks found m the above-mentioned boring, but the whole surface is 
completely masked by drift deposits. (See note on Brandon.) 

981. ]mndon. Jrram Winnipeg to Brandon, alluvium and glacial drift, the latter consisting of 
boulder-clay overlain by stratified sands and gravels. The western edge of the alluvial plain of the 
Bed Biver Valley is indefinite on the line of the railway, which follows the wide depression of the 
Assiniboine. To the southeast and northwest it is marked by the escarpment of the second prairie 
steppe or plateau, constituting Pembina, Biding and Duck " Mountains," and the Porcupine and 
Basquia Hills. Sands and gravels connected with the western edge of '* Lake Agassiz " may be ob- 
served in several places. The underlying rocks are completely concealed by the drift deposits, but 
the Cretaceous probably overlMM the Silurian and Devonian rocks of the Winnipeg basin a few miles 
west of Austin station. At Brandon the Assiniboine Valley itself is entered, it may be tak4n as 
typical of the wide trough-like valleys generally characterizmg the rivers of the second and third 
prairie plateaus. Small exposures of Pierre shales (Cretaceous) In some parts of the Assiniboine Val- 

283. Moose Jaw. Observe the line of the Missouri COteau in the distance, to the southwest. 

283. Mortlach. From Brandon to Mortlach there are no exposures of the underlying rock in the 
vicinity of the railway, and over the second prairie plateau jgenerally, these are seen as a rale only in 
the river valleys. To Mortlach, however, the whole plain is, with little doubt, based on the Pierre 
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shales of the Cretaceous. The booider-clay, with overlytog stratified drift, and fine alluviuin marking 
sites of former lakes or ponds, cover the entire country. At or near Mortlach the increasing eleva- 
tion of the plain brings m the base of the Fort Union Laramie, but there are no ezpoeures near the 
railway. No western limit is given for these beds, as their precise extent has not been determined. 
They do not, however, extend on the line as far as the Old Wives Lakes. They are well shown to the 
southeast on the Souns River, and there hold numerous seams of lignite. 

284. Secretan. At Secretan the drift liills of the Missouri COteau are well displayed. The Gdteau 
helt, where crossed by the railway, is not so well defined as near the 49th parallel, but may be said to 
extend from Parkbes station westward to a point four or five miles beyond Secretan. See Note 359. 

235. Morse. Bemeen Bmf old and Morse a second line of COteau-like hills is crossed. The Old 
Wives Lakes (saline) appear to occupy an interval between this branch of the C6teau and that above 
described. Th^ have evidently at one time been much more octensive, and have no outlet. 

286. Swift Current. The Pierre shales (Cretaceous) are exposed on the stream a short distance 
north of the line, and in valleys H miles norueast from station. In general the deposits of Qlacial 
period and subsequent alluviums only are seen near the line. 

237. Qull Lake. Sections of Fox Hill sandstones overlying Pierre shales in Cypress Hills, a few 
miles south of this station. The Cypress Hills constitute a remarkable plateau, which may be seen 
extending to the south of the railway for many miles east and west. It is capped by Miocene Terti- 
ary beds, of which the most characteristic is a conglomerate {formed of weO-rolled pebbles of the 
harder rocks of the Rocky Mountains. 

286. Walsh. The dividing-line between the Pierre shales and the underlying Belly River series 
probably passes between Forres and Walsh stations ; but, as elsewhere in this r^on, the rocks are 
generally concealed by the later drift deposits. 

239. Irvine. Half a mile south of station flue sections 'showing Pierre shales, with coaly layers 
near base, overlying Belly River series. Fossils. 

240. Medicine Hat. Good sections of boulder-clay and drift in railway cuttings to eastward. 

241. Stair. One mUe southward from this station, on the banks of the Saskatchewan, lignite ooal 
is mined in rocks of the Belly River subdivision of the Cretaceous. There are two seams, of which 
the lower (about Ave feet thick} Is worked. Fine exposures of rocks all along this part of the river. 

842. Langevin. In boring for water at this station, a copious flow of combustible gas has been 
tapped. 

243. Cassels. Here also combustible gas in large quantities flowslfrom well. The Pierre shales 
must overlap the Belly River series near here, but the surface shows drift deposits only. On the river, 
a few miles to the south, the base of the Pierre is marked by a fine seam of coal 4' ^' thick. 

944. Baasano. Good sections showing base of Lanunie and top of Pierre, four miles southwest on 
Bow River, where a coal-seam 4' 4" thick occurs. 

246. Crowfoot. Ugnite coal V thick exposed on Bow River to south, and underlying Crowfoot 
at depth of about lOO'. Shaft sunk to coal north of track, 135 feet deep. 

246. Calgary. Bxcellent exposures of Laramie rocks along Bow River to south of line from Bas- 
sano to this pomt The plain, as seen from the railway, a gently undulating drift-covered surface, 
showing no exposures of the underlying rocks. At bridge across the Blbow River, at Calgaiy, massive 
Laramie sandstones. Calgary is the farthest western point on this parallel to which Laurentlan frag* 
mems from the northeastward have been traced. The boulders ana gravel farther west appear to be 
entirely derived from the Rocky Mountains or of local origin. 

247. Radnor. For about twenty-eight miles west of Calgary the railway, following the Bow River, 
passes over Laramie rocks, nearly horizontal, but forming the northern extension of a wide synclinal 
occupied farther south by the Porcupine EUlls. Between Cochrane and Radner the belt of distarbed 
and ilexed rocks which lie along the base of the mountains, constituting the foot-hill country, is en- 
tered. Numerous fine sections of Cretaceous and Laramie in river-banks to Kananaskis. 

248. Kananaskis. The Cretaceous or Laramie sandstones are here nearly flat, but appear to dip 
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268. Boflenf eld. Copious flow of brine Btmck here in deep boring in Siiorian. 

269. Parkbeg. The so-caUed Continental moraine is represented in Dakota and the North-West 
Territory of Caiutda by the Missoori Cdteau. It would appear that this and the so-called Cdteau des 
Prairies in Minnesota and Dakota are parts of the same great feature. Their elevation is similar, and 
they are equally characterized by the immense prof osion of erratics with which they are strewn, and 
by basin-like swamps and lakes. In southwestern Minnesota and eastern Dakota this elevated tract, 
according to Winchell, called \>j the earliest French explorers Cdteau des Prairies, meaning highlands 
of the prairies, is 500 to 1,000 feet above the Minnesota River, and l,aOO to 3,000 feet above the sea. 
In the COtean, then, viewed as a whole, we have a natural feature of the first magnitude, a mass of 

glacial dibris and traveled blocks, with an average breadth of perhaps thirty or forty mUes, and ex- 
snding diagonallv across the central r^on of the continent, from the southeastern comer of Minne- 
sota far into northern Canada, a distance of about 800 miles. Dr. George M. Dawson, from whose 
writings this note is compiled, was the first to recognize the glacial origin of the Missouri Cdteau. He 
pronounces it one of the most remarkable features of the Western plains in their northwestern exten- 
sion, and as certainly the most important monument of the glacial period existing there. As to its 
origm. while he believes that the Cdteau may possibly represent a Continental moraine, his examinar 
tion of it led him to consider it as more probably due to a deposit of material from floating ice 
along the sloping front of the third prairie steppe. It is a question which should not be prejudg^, as 
so many difBcultie8''remaln to be elucidated, from whatever stand-point it may be regards. As to the 
similar* deposit farther south in Minnesota and DakotiL etc., T. C. Chamberlin ana other geolc^sto, 
wha have critically studied it, are quite decided in their belief that it is a terminal moraine. The 
superficial deposits are to be, for geologists, the great subject of the future. J. M. 
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* Beduced levels abore ordinary high water of Pacific Ocean. 

801. The rocks forming the soath side of Bnrrard Inlet and nnderiying the flat or gently nnda- 
lating tract about the mouth of the Fraser, axe, so far as known, Tortiaiy, an^ at least in part of Mio- 
cene affe. The covering of drift beins, however, thick, and the renon as yet but partially explored, it is 
difB.cuit precisely to flz the limits of tneee rocks. Cretaceous rocks of the Shasta group, and possibly 
of the ovwlying series to which the coals of Vancouver Ldand belong, also occur. 

803. The Cretaceous rocks above referred to are asppoaed to cross the Eraser about here. They 
are somewhat extensively developed on Harrison Lake, and hold abundance of Aucella FiochU^ which 
may be considered as the most cnaracteristic fossil of the Cretaceous of the mainland oC British Co- 
lumbia. 

308. The metamorphic rocks of the Coast Banges, named the " Cascade Crystalline series " in the 
preliminary classification, consist of a g^eat vari^ of gneissic and schistose materials. Orthodase 
felspars are sddom developed, and dloriac rocks ue abundant. The series also includes limestones. 
It is, with little doubt oi the same ace with the similar rocks of the vicinity of Victoria, and these 
are known to be Palseozoic, and probably, in part at least, Carboniferous. The series has been largely 
built up of contemporaneous volcanic rocks which have since been extremely metamorphosed. Large 
granitic and syenitlc intrusive masses are frequent 

804. At Silver Peak, near Hope, at a height of about seven thousand feet, exceptionally rich silver- 
ores occur. These exist in veins traversing a small outlier of the Shasta Cretaceous which occupies 
the summit of the mountain. Litigation has so far prevented the development of these mines. 

806. At this point the line enters the Caflon of the Fraser, and the scenery becomes erand in the 
extreme, the river breaking throiizh the axial portion of the Coast Bangs. From the mouui of the An- 
derson River (Boston Bar) the vauey becomes again con^Miratively wide, and the mountains retreat to 
a greater distance. 

806. The immediate valley of the river is excavated, in this part of its course, in dark slaty or 
schistose rocks, which have been r^erred to as the " Anderson Blver s^es ^^ in preliminary reports. 
The age of these is uncertain, but they are very possibly Triassic. They underlie the lowest Creta- 
ceous, and rest between It and the older crystalline rocks, and have evidently been ttie source of the 
gold which Is found on this part of the Frasw . The bar. and bench diggings of the Fraser were at one 
time very remunerative, and were the first In British Columbia to atmtct attention and lead to an In- 
flux of miners. Subsequently the mines of the Cariboo country and rich gold finds In other districts, 
drew away the mining population. 

807. A trough of Shasta Cretaceous here crosses the river obliquely. It forms the hills and mount- 
ains which rise above the valley on the east for many miles to the southwud. The rocks consist of 
hard, greenish sandstones or quartzltes, with beds of conglomerate, and evidently represent, for tiie 
most part, the deposit of a shore-line. At Jackass Mountain, on the wagon-road, they are well shown, 
and have Vielded specimens of AuoeUa Fiochii and other fossils. 

808. The line here leaves the Fraser to follow the Thompson River. Immediately north of Ly t- 
ton the Cretaceous trough above referred to— which appears In the intervening distance to be inter- 
rupted— -resumes, and characterizes the Fraser Valley for a long way to the north. 

809. The Tertiary rocks of this part of the province are all provisionally classified as Miocene, and 
are probably of the age of the " Truckee Miocene '* of the 40th Parallel Beport They consist gener- 
ally of sandistones. shales, etc., capped by a great thickness of volcanic materials which are largely 
basaltic. The sedimentary part or the formation frequently holds lignites or coals, and a number of 
fossil plants have been obtained from it. 

810. The rocks provisionally classed as Carboniferous are, at least In great part, of that age, and 
hold limestones characterized by Ftuvlina. They consist, however, for the most part of quartzltes 
and hard shales, and contain great beds of contemporaneous volcanic matter, in association with 
which serpentines occur. These rocks are well displayed on the wagon-road from Ashcrof t north- 
ward to Clinton. The serpentines, with associated conglomerates, etc., are best seen on this road be- 
tween Hat Creek and Mundorf 's. 

811. The rocks In this vicinity are much altered, but those In the valley appear to belong to an iso- 
lated Cretaceous area. 

818. Oentral Note on UnfbUthsd Portiont of Uns east <if Kamioope XoJte.— The line may now 
(December. 1884) be said to be practically completed to Kamloops Lake, leaving, under constmcnon, a 
length of about one hundred and eighty miles eastward from tola point to the mouth of the Kicking 
Horse River, on the Columbia. The lower end of Kamloops Lake lies on rocks of the Ciche Creek 
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series, which baTe been chancterized hi a preTionB note : the ereater part of the lake is, however, bor- 
dered bv volcanic rocks of Tertiary age. \ Gherrr and Battle Bloflii, on opposite sides of the lakes, ate 
bellevea to represent the core of an ancient Tertiary volcano. In the former considerable veins of mag- 
netite occur. BemnneraUve gold placers have been worked for many years on the Tranqnille River, 
which flows into the lake. Near the town of Kamloops the rocks of tne Cftche Creek senes reappear 
and characterize the banks of the SonthThompson River to the lower end of IdtUe Shnswa pL ake, thoogh 
the higher portion of the plateaa to the south is composed of volcanic Tertiary rocks, white silty de- 
posits, due to the last stage of the glacial. period, are cnt into terraces along the banks of the river. 
Little and Great Shnswap Lakes, with Adam^s Lake, are fjord-like bodies of water occupying deep, 
mountain-bordered valleys in the western portion of the Gold Range. The lakes are bordered by 
ameisdc rocks and crystalline schists, which liave been referred to collectively, in the reports of tiie 
Qeoli^cal Survey, as the Shvswap series, and are now believed to be Archiean. These rocks prob- 
ably exceed thixiy-two thousand feet in thickness, and are divisible into several subordinate series. 
For further information on the country from the mouth of the Fraser to this point, see " Descriptive 
Sketch of Physical Geography, and Geology of Canada, 1884," and " Report of Prog^ress, 1877-1878." 
Leaving Shnswap Lake, the Ime follows up the valley of Ragle Creek and traverses the Gold Range 
by the Ragle Pass to the west crossing of tne Columbia River. Thence it crosses the Selkirk range to 
the east crossing of the Columbia, and follows that river up (southward) to the mouth of the Kiclcing 
Horse. This i>ortion of BritiBh Columbia mav be said to oe ffoologically unknown, but consists, so 
far as ascertained, of rocks similar to those of the Shnswap Iskes, with quartaites and schists which 
are probably Cambrian. 
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V. S^itixmhtmt §l0xttes. 



I. M^atreal to Qaebee. Little of geological Interest is to be seen on this ronte, the river- 
banks being generallT low, or where higher nsuatfy showing only drift deposits. Near Qnebec> sec- 
tions of Cambrian and Cambro-SUorian rocks. 

Quebec Mid Gulf Porta* Qnebec to Pictoa, Nova Scotia, with calls at intermediate ports. 
A picturesque and geologically interesting route. 

Quebec. (See Note ^. under Intercolonial Railway.) Soon after leaving Quebec, a line distant 
view of the Montmorenci Falls. Beyond the east end of the Island of Orleans, Laurentian rocks form 
the north shore. At St. Faults Bay, Little Mai Bay, and Hurray Bay, small outliers of Cambro-Silu- 
rian. Beyond these the north shore is entireJlyLanrientian. Behind Murray Bay the mountains are par- 
ticularly oold. The south shore to beyond St. Anne des Monts is composed of Cambrian rocks, which 
form picturesque hills near Bic. 

lather Point. Pflot station. Cambrian. 

Metis. Cambrian. A sea-side resort. 

Beyond Matanne the Shickshock Mountains to the south. The higher portions composed of Pre- 
Cambrian rocks with extensive eranitic intrusions. Beyond St. Anne des Monts tiie soutii shore is 
fringed with Cambro-Silurian rocks to Qasp6 Bay. 

Gaspd. Ship Head, at northern entrance to Qasp6 Bay, a bold promontory. Lower Helderberg 
limestone. The shores of Qa8p6 Bay are general^^ characterized by Devonian rocks. Excellent sec> 
tions. Fossil plants. The south point of Gasp6 Bay is composed of rocks of the Bonaventure (Lower 
Carboniferous') series. This occupies the coast to the Bale des (Jhaleurs. 

Perc6 Silurian limestones here appear below the Bonaventure, and form the remarkable pierced 
rock, two hundred and ninety feet higni, which gives the place its name. 

oai0 des Chaleurs. (See notes under Intercolonial Bailway.) The northern shore of the eastern 
part is principally composed of Silurian and Bonaventure rocks ; the southern, at Bathurst, Bonaven- 
ture formation; eastward, to Point Miscon. Middle Carboniferous. 

Miramichi Bay. Shores all Middle Carboniferous. Carboniferous rocks constitute the whole New 
Brunswick shore to Pictou. Prince Edward Island, Permo-Carboniferous and Triassic. 

Quebec Co Sajrvenay RItot* 

Quebec. (See notes under Intercolonial Bailway and Quebec and Gulf Port steamers.) 

Hurray Bay. An outlier of Cambro-Silurian rocks here occupies the coast for a distance of six 
miles, and runs up the Mmray River for a similar distance, gradually narrowing out. The rocks are 
well displayed in white Point at the wharf and at Les Bcorchds on the east sme of the b»r. They 
consist of limestones and calcareous sandstones. Black River, and Trenton, and are highly fossilifer- 
ous in some places. Fossilif erous glacial clays on some parts of the beach at low tide. Ancient sea- 
margin terraces with marine shells to height of over (KX) feet in this vicinity. 

Kividre du Loup. Cambrian. Marine shells in glacial clays of beach on east side of bay at mouth 
of river. 

Tadousac. At mouth of Saguenay River. Laurentian. Fine examples of terraces at several 
levels. The Saguenav River, from this point to Ha Ha Bay, is the finest example of a fjord on the 
eastern coast of North America, and is celebrated for its grand and gloomy scenery. It possesses all 
the characters of a true fjord— bold rocky shores without beaches, umfonmty in width, great depth in 
its upper part, and comparatively shallow water at its mouth. From Tadousac to Ha Ma Bay is a dis- 
tance of about sixty miles. Near this point the valley bifurcates, one branch reaching to Lake St. 
John— f or^ mUes— by Chicoutimi. while the other is occupied in part by Lake EeuMiami. llie 
rocks to Ha Ha Bay and Chicoutimi are all Laurentian, and generally heavily glaciated. Near the 
wharf at Ha Ha Bay an intrusive mass characterized by anorthosite felspar. Round Lake St John 
extensive area of Norian rocks, with overlying Cambro-Silurian, and glacial clays with marine shells. 
The existence of this great fjord is probably due to the greater dramage area tributary to it as com- 
pared with other rivers on the north snore, and it was probably in the £st instance excavated by the 
river at a period of greater continental elevation than the present. 

Port MnlcraTe to Sydney* C» B* (Steamers connecting with Eastern Extension Railway 
at Port Mulgrave and running through the Bras d^Or Lakes to Sydney, C. B.) 

Port Mmgrave. (See Notes 66 and 66, under Eastern Extension &ilway.) 

The Bras d'Or Li^es are celebrated for their picturesque scenery. They are almost altogether sur- 
rounded by a fringe, of varying widtti, of Lower uarbonirerous rocks, behind which rise hms of Pre- 
Cambrian rocks. The f ormat^ns met with in Cape Breton generally are, however, very varied. 

Sydney. Coal-formation rocks, with the most importam; coal deposits of Cape Breton. The prin- 
cipal workings are in the Sydney niain seam, averaging about six feet thick, and these already extend 
in some places to a considerable distance beneath the sea. Fine section on northwest side or Sydney 
Harbor, described by Mr. Brown as including thirty-four seams of coal and forty-one underclays with 
Stigmaria. Erect trees and OalamUea at eighteen distinct levels. Sydney mines afford good coal for 
gas-making and steam purposes, yielding a strong coke. 

II. Toronto or lUnffston to Montreal By Steamer. This is a favorite route with touriste. 
After leaving Toronto, the nortiti shore of Lake Ontario is composed of Hudson River rocks for twenty 
miles. Thence Utica twenty miles, Trenton one hundred miles. The rocks are generally heavily cov- 
ered with drift, which often forms steep banks. Both shores, and the islands at the eastern extremity 
of the lake, are based on Black River limestones. The north shore is then occupied by Laurentian for 
about thirty miles, the river cutting through a narrow neck of these rocks, which connecte the great 
Laurentian area to the north with that occurring in New York State. This produces the well-known 
scenery of the Thousand Islands. For ten miles above Brockville the rocks on the north shore, Pots- 
dam ; south shore, Laurentian and Potsdam. Thence Calcif erous on both shores twenty-five miles. 
Thence to Mill Roches (twenty-seven miles), north shore, Chazy ; south shore, Calcif erous. Thence 
Calcif erous on both shoreSj^enty-f our miles. Tlience to Coteau (fifteen miles), north shore, Chazy ; 
south shore, Calclferous. Thence, for eight miles, both shores and Grand Island, Calcif erous. Thence, 
in twenty-six miles, Potsdam, Calclferous, Black River, Trenton, Utica, in regular succession to Mon- 
treal. (See notes on Grand Trunk RaUway, which runs puallel to north shore of lake and river.) 
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Thx Rapids or thb St. LA,WRENCE.^Thro!ighoiit that portion of the river characterized by 
rapids, the rocks are those of the Cambro-SUorian system. The Lachine Rapids occur over the oat- 
crop of tlie Trenton limestone^ the wide basin occupied by the river below being excavated in the 
softer Utica shales. With this exception, no very marked connection between the geological structure 
and the existence of the rapids is evident. The rapids may be said to begin below Frescott, but are 
onimportant till the Upper Long Sault is reached! thirty miles below that place. Four and a half 
miles below these are the Longne Sault Rapids, which are twelve miles in length, with a fall of torty- 
eight feet. Farther down, at Cdteau, the rapids reconmience, and are Imown as the Cdteau Rapids. 
Below these is calm water for about five miles, when the Cedar Rapids, a mile and a half long, occur. 
After three miles of calm water are the Cascade Rapids, below which Lake St. Louis, at the mouth of the 
Ottawa River, is entered. The Lachine Rapids, between this lake and Montreal, are the last, with a 
descent of forty-five feet. Above the Lachine Rapids the descent of the river is one hundred and 
seventy-five feet, making the total descent, from Lake Ontario to the head of ocean navigation tn 
the harbor of Montreal, two hundred and twenty feet. The average fall of the river is about eighteen 
inches to the mile, but a large part of this descent is accomplished in the various rapids. These are 
surmonnted by vessels ascendmg the river by a series of canals, aggregating forty-two miles in length. 

HI. RoBtes tram Sanua» Owen Sonnd, CoUlacwoodt etc., to Port Arthar (con- 
necting there with C. P. Railway). 

Two main routes are followed— one to the south of Manitoulin Islands to'Sault St. Marie, the other 
to the north of the islands to the same point. The boats leaving the last-mentioned ports frequently 
take the north shore route, which, from a geological or picturesque point of view, is to be preferred. 

The south shore of the Manitoulin LBlan& is throughout composed of Niagara limestones, with 
outlying patches of Guelph in some places. 

After clearing Notawasaga Bay, the northeast shore of Georgian Bay is Laurentian to and at Ell- 
lam^. Thence the^ shore of the mainland is for seventy-five miles Huronian, the ofF-Iying islands con- 
sisting of Cambro-Silurian rocks, from the Black River series to the Niagara. The north shore is then 
for twenty miles Laurentian, this formation forming a narrow band ^th Huronian behind. Then 
twenty mues Huronian to Bruce Mines. 

Bruce Mines. Good locality for studying the Huronian rocks. Copper-mines at one time exten- 
sivelv worked ; at present closed. The veins traverse a mass of inters&atified diorite. The ore is 
chiefly copi)er pvrftes. From Bruce Mines for teh miles, north shore, Huronian ; south shore, Cam- 
bro-Silurian. Thence to Lake Superior, both Sugar Island and the southwest main shore of peculiar 
red and spotted sandstone of Potsdam or Chazy age. Thence to Port Arthur steamers generally run 
far from land. The north shore is principally Laurentian and Huronian to NipigonlBaf, whence 
Lower Cambrian rocks characterize the shore and form all the ofF-lyii^ islands to Thunder Bay. 

Thunder Bay. (See Note 804, under C. P. Railway.) 

IT* Yictona to Naaaimo and Comoz and Northward* 

Victoria, Highly altered rocks dioritic, f elspathic, and micaceous, in a few places becoming al- 
most nieissic, with interbedded black azgillites and crystalline limestones. The latter in a few p&ces 
hold obscure fossils, which are Palaeozoic and very probably Carboniferous. Many intrusive sy^tic, 
etc., masses ; one of which characterizes both sides of Victoria Harbor at the entrance. The rocks of 
this vicinity may be taken as typical of those forming the axial portions of Vancouver Island, and are 
larmely altered volcanic products. Limestone may be observed near entrance to Beacon Hill Park, and 
at the shore at the west end of the town. Fossils m limestone on road near east side of Esquimalt Bay. 
Veiy fine glaciated rocks everywhere along the shore. These are overlain by boulder-clay, and this 
agam by stratified clays and sands which in some places yield marine shells. Gk>od sections of all 
these deposits in shore clifb. (See papers in " Quart. Jour. Geol. Soc.," Vol. XXXIV., p. 80, and ibid., 

From Victoria, northward along coast, similar rocks to Saanich Point, the end of which is fringed 
by Cretaceous. 

Cowichan Harbor. South side. Cretaceous. North side, metamorphic rocks (Carboniferous ?), 

Manle Bay. South side, Cretaceous ; north side and at wharf, similar metamorphic rocks, from 
Maple Bay. for eight miles, coast metamorphic, off-lying islands Cretaceous. Thence to Dodd Nar- 
rows, coast and island Cretaceous. (Productive coal measures.) Just north of Dodd Narrows, high 
cliffii of these rocks. 

Nanaimo and Departure Bay. Productive coal measures (Cretaceous). Extensive coal-mines. 
Seams worked five to fifteen feet. These are true bituminous coals, yielding a good coke, and suitable 
for gas manufacture. From Departure Bay, for fourteen miles, the coast cluefly of metamorphic rocks 
like those above described. Thence to Comox, forty-two miles, Cretaceous. 

Comox. An extensive coal-field, but by reason of the more accessible position of Nanaimo the 
mines here are not at present worked. On Texada Island, to the northeast, fine deposit of magnetic 
iron-ore. 

N. B.— The route above described is that taken by coasting steamers. Steamers bound north- 
ward to Port Simpson and Alaska generally pass farther out near the off-lying islands. These are 
almost altogether composed of Crotaceous rocks, and, in consequence of their general northeastward 
dip, the outer tier of islands displays the higher members of the formation as nere developed. The 
southwestern sides of the islands generally form low sandstone cliffs. 

Route Northward f^m abreast Comox to Port Simpooa and Alaska* From Comox 
the Cretaceous rocks probably extend in a wide belt along the shore nearly to Seymour Narrows, but 
are heavily covered by drift deposits, which form white cuffs. High mountains in the interior of Van- 
couver Island composed, so far as known, of crystalline rocks, wiu extensive granite intrusions. 

Seymour Narrows and northward to Alert Bay. Metamorphic and ciystalline rocks. (See Note 
808, CSan. Pacific Railway, W. Coast portion.) Near Port McNeil, Cretaceous rocks again form a strip 
of low country, ^[tending back from the shore, and continue to Beaver Harbor. Thomas Point and 
north shore of Beaver Hu-bor, and thence to north end of Vancouver Island, all rocks of the older 
series. Similarmetamorphic and c^stalline rocks, with interbedded slaty argUlites and limestones, and 
gnmitic intrusions northward to Wrangel, in Alaska. In vicinity of Port Simpson, slaty argillites and 
mica schists with limestones extensively developed. Near Wrangel similar mica schists yield very 
fine garnet crystals. Wrangel is at the mouUi of the Stickeen River, by wliich the gold-mines of Cas- 
siar are reached. 



Cl^t lltfa ^nglantr States, 



OlHIRAL Non OH THX GXOLOOT OF NxW ENGLAND. 

Tbb geology of fhe New Bnglaod States is iii«ch more difficult than that of the country west of 
the Hudson Biver and Lake Champlain. The rocks are very largely crystalline, besides being greatly 
contorted and folded. Both ArcluBan and metamorphic Paleozoic gronps are r^resented, andgeolo- 
gists have disi^reed as to Ihe extent occupied by each of these two series. A quarter of a century 
since (before iSS) the opinion was commonly entertained that these crystallines consisted entirely of 
Paleozoic rocks in an altered condition ; now it is generally conceded that many of the older areas 
are to be found. Different, views are also entertain^ as to the value of litholog^cal distinctions for 
chronological purposes. I^>rtunately, a few f ossilif erous areas have escaped the ravages of upheaval 
and demulation, and it is only by a study of the relations of these to the underlying or overlying crys- 
tallines, that any attempt at conelatlon is possible. The principal localities where fossils are found 
wre (1) tne region of the Taconic schists ana Stockbridge limestones : (2) that of probably Devonian 
limestone in the Connecticut Valley at Bemardston ; and Niagara limestones at Littieton, N. H. ; 
and (8) that of carboniferous rocks in Rhode Island and their continuation northeastward into Massa- 
chusetts. Devonian fossils have been found in the northern part of Maine, and Silurian and Devo- 
nian In the eastern part of Maine. The 16. Triassic of Connecticut Valley need not be named as one 
of these doubtful areas. 

The scheme of classification proposed by Professor C. H. Hitchcock for the whole of New Bng- 
laod is printed on an introductonr page, while his determinations as to the formation at each railroad 
station are those eiven in this " 6mde " for Maine, New Hampshire, Vermont, and Connecticut In 
the chapter on Massachusetts, tlie determinations for each railway station are given by Professor W. 
O. Crosby, representing a class of geologists holding widely different views, who recognuse the Taconic 
system and believe that the white crystalline marble, 8,000 feet thick, in Berkshire County, Mass., lies 
below the Cambrian, and is a distinct and much older formation ; and claim that the fossUs referred 
to occur in outliers of the newer, resting on tiiese older formations, just as tiiey ottea do elsewhere. 
They also claim that the highly crystalline Taconic schists can not be correlated successfully with the 
Cambrian or with the Hudson lUver group. 

The f oDowing scheme of classification of the New England crystallines, by Professor Hitchcock, 
is also very different from that jgiven by Professor W. O. Crosby for Massachusetts. The differences 
are occasioned chiefly by the views entertained concerning the igneous rocks, syenites, granite^ and 
porphyry. In Dr. Hitchcock^s scheme these are regarded as of later origin than the gneisseB, which 
nave been disturbed by their eruption ; but Professor Crosby seems to regard manv of the syenites, 
felsites, and diorites as older than the gneisses ; because the latter appear to rest or lean upon the un- 
stiatifled rocks. The difference is so radical that the schemes can not be harmonized. But, in a work 
of this character, it is right that the different views should be represented. 

Professor Hitchcock also thinks that the word Montalban is misleading, and, as restricted bv him 
in New EUmpshire, it would not embrace over one sixth part of the rocks so named by Professor 
Crosby. The typical area of Montalban in the White Mountains is said by the former to be either 
overlaid or cut by the rock called Norian by Dr. T. Steny Hunt and Professor Crosby. Hence, it is 
claimed, the Norian is the newer of the two, and the scheme proposed for Massachusetts is by him 
considered erroneous. 

However the reader may differ with either party, he will find much positive knowledge which all 
will accept in these pages, where the kinds of rock along the railroads are given, i. e., gneiss, mica 
schists, mnite, etc.. and we can leave it to time to give to these formations of doubtful age their true 
place in the series, for it is believed that the discovery of fossils here and there about New Bngland 
may, after a while, settle the geology of a large portion of that difficult country, and that even an 
accepted classification of the crystalTme rocks may be accomplished. J. M. 
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Table of the Geological Formations of the New England States^ 

By Pbofbbsor C. H. Hitchcxhjk. 



Cenozoic. 



20. Quaternary. 



cc 



19. Tertiary. 

tc 



tl 



20 a Terraces. 

20 b. Champlain Clays. 

20 a. Till, drumlins, 

Terminal Moraine. 
19 c. Pliocene. 
19 b. Miocene. 
19 a. Eocene. 



Mesozoic. 



16. Triassic. 



16. Triassia 



Paleozoic. 



14. Carbonifer'8. 



8-10. Devonian. 

u 

M 

6-7. Slurian. 



ct 



8-4. Oambro-' 
Silurian. 



tt 

tc 

u 

tl 
ct 
u 



I 



2. Cambrian. 



it 



i 



14 b. Coal Measures. 
14 a. Lower Carboniferous. 
10 B. B. Probably Hamil- 
ton. Slates of St. 
Croix River. 
9. Upper Helderberg I s. 
8. Oriskany Group. 
7. Lower Helderberg. 
6. Niagara. 

4 d. Magnesian Slate (Em- 
mons), possibly Cam- 
brian. 
4 c. Lorraine Shales. 
4 b. Utica Slate. 
4 a. Trenton Limestone. 
Black lUver and 
Birdseye 1. s. 
8 c. Chazy 1. s. 
8 b. Levis Limestone. 
8 a. Caldf erous Sandrock. 
2 b. Potsdam ss. si. qu. 
Georgia Group, Clay 
Slate. 

"2 a. Acadian. Clay Slates 
unfossilif erous. 
Taconic Slate (in 
part). 



Foliated Crystalline Series. 

S. Grows of debatable age, probably pre- 
Cfambrian. 
Rockingham Group, Slates and Quartzites. 
rCalcif erous Mica Schist. 

<^« ^«^^ \ &ri^.^**' '^^ ^^ 

I Kearsarse Group. 



Foliated Crystalline Series — Con, 



D. Huronian. 

Subdivided 
in Connecticut 
Valley into 
Auriferous 
conglomerate, 
Lyman and 
Lisbon groups 
C. Upper 
lAurentian 

B. Middle 
Laurentian 

A. Lower 
Laurentian 



^Hydromica (talcose) 
Schists and Grits. 
Volcanic Group of Selwyn 
Hornblende Schist. 
Merrimack Group and 

Schists. 
Rockingham Group (in 

part). 
^ Ferruginous Slates (N. H). 

Montalban. 

Green Mountain Gneiss. 
Lake Winnipiseogee Gneiss. 
Bethlehem Gneiss. 
Porphyritio Gneiss. 
Adirondack Gneiss. 
K. 2. and K. 8. of Conn. 



Baso. < 



Eruptive Ciystalline Rocks. 

Mesosoio Diabase or Dolerite. 

Older Diabase. 

Diorite. 

Melaphyr. 

Gabbro. 

Felsite. 
Porphyry. 
AdDio. «{ Granite. 
Syenite, 
[rt-otogene. 



Cambrian and Cambro-Silurian Rocks 
of the Champlain Valley, with their 
thickness in feet. 

4 c Lorraine Slate 400 

Hydromica Schist, Taconic Range. . . . 2,000 

4 b. Utica Slate 800 

4 a. Trenton Limestone 400-600 

Black River, or La Motte and Birds- 
eye Limestone 40 

8 c. Chazy Limestone 400 

8 b. Levis Limestone 600 

8 a. Upper Caldf erous Sandrock .... 200 

Lower " " 400 

Fucoidal Layer . . 200 

Potsdam Sandstone, red 600 

" gray 810 

quartzite 1,200 

Georgia Slates 8,000 

Cambrian Slates and Schists 4,000 

Total thickness 14,100 



it 

cc 
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Entptive CirsUUliw Rocki of New Hkmpshire, with loul noities. 

ForpliTiitia Diabase. 
Anorthite DlabMO. 
OUvltte Diabaie. 
Ordinuy Diorite. 
Porpbjrltie Diorita 
ICea Diorite. 
Labradorite ])lorit&' 
Gabbro. 



Feqnairket B 



HoMorite Biotite or OoBOOTd Or. 

FtsdcodU Breed* Onmite. 

Bf otiM or Conwaj Onmlie. 

Hiea Hornblende or Chooonu Or. 

Hornblende or Albany Gtaidte, 

Frotogene. 

QnwiUlL 

Otanite of Tdns. 

Angite Syenite. 

HwTiblende Bygttlta. 



L nu empttn rocki of Hdnehne not been BtadladTSt. nu "traps" along tha aea-ibora ue 
! at teaat four diftment agea. nie oldeat ii porphvritic ; the aeeond metalUfeiaiu; ttie third wai 
eotadeadlerttantlwDaTonUD; while the fourth luu cat Hamilton Bandatonea, bi the norCham 
at nf tiw ntata la a ti^pean eoDglomoate, wIU pebblei moie Baa a yard In diameter. A Ildit- 
I* diotUe ferau a DHnntaiD mai* In SMBgAj, and the eame matnlal la commli^ed 
..Jhaeinnittnefaitlur ~ 
t< Saw Hampahtre. 1 



 to DTodoci 
d ^£e aod 



_ie u Iha Coowaj giaiilEe of New 
A. dnli^Died parphjTr ^ 



le coast irf WMhlngtim Coantf. 

The Lower Hel^rbeig la alio cut b; trap dikee In seyeral localltlea. 
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Maine Central KaHlvwid^Ckfn. 

Mb. I Androflcoggin DiviBion. 




9 
20 
27 
84 
44 
54 
67 
74 



Bath. 

Brunswick. 
Lisbon. 
Lewiaton. 
Leeds Junction. 
North Leeds. 
LiFennore Falls. 
Wilton. 
Farmiagton. 



IB. Laurentian. 
/ 

C. Montalban. 

4i 

I 

t( 
CC 

D. Huronian. 
B. Lake Gneiss. 

E. Pre-Cambrian. 



64 

too 

t71 

tso 



Bangor tp Yanceboro. 



Bangor. 

4yeazia. 

7 Buson Mills. 

9 Orono. 
10 Webster. 
12 Great Works. 

18 Old Town.* 
14 Milf ord. 

19 Costigan. 
28 Greenbush. 
27 Olamon. 

81 Passadumkeag. 

86 Enfield. 

45 Lincoln. 

56 Winn. 

58 Mattawamkeag. 

66 Kingman. 

79 Bancroft. 

88 Danforth. . 

98 Eaton. 

98 Forrest 
102 Toma. 
114 Vanceboro." 



D. Huronian. 

ct 
it 

C( 

(t 
({ 
u 
II 
il 
it 



11 

110 
06 



88 

111 

ISI 
131 



"andgnuiite.190 

tos 



(I 

Cl 
C( 
(t 
Ct 
CC 
CC 
CC 
CC 



toi 

S2ff 

sss 

879 
400 
480 



8^. Camb. Silurian.' 9* 



Bangor to Mt Deeert. 



187 
148 
164 
166 
176 

179 



Bangor.^ 
Holden. 

Ellsworth Falls. 
Ellsworth. 
Hancock. 
Mt. Desert ) 
Ferry. j 



1 



D. Huronian* 
Granite. 
D. Huronian. 
D. Huronian. 

CC 
CC 



n 



Ma. I Knez and Uneoln Rallraad. 




11 
18 
80 
87 

46 

49 



Bath. 
Wiscasset. 
New Castle. 
Waterloo. 
Warren. 

Thomaston.' 

Rockllmd. 



B. Laurentian. 

u 

CC 

<c 

C4 



\ 



8-4. Limestone. Cam- 
bro-Silurian. 
« and Quartzite. 



Baaser and Piacata^iali Railread* 




12 
21 
81 
40 
58 
61 
64 
66 
81 
88 



Bangor. 
Old Town.* 
Alton. 
Lagrange. 
MUo. 
Dover. 
Guilford. 
Abbot. 
Blandiard. 
Shirley. 

Greenville and ) 
Moosehead. t 



D. Huronian. 

CC 
CC 
CC 
CC 
CC 

2. Cambriaa 

CC 
CC 

«c 

CC 



11 

88 



Portland and Rochester Railroad. 





8 

5 

6 

10 

15 

18 

21 

25 

28 

82 

86 

48 

49 



Portland, Me. 
Westbrook. 
Cumberland Ms. 
Saocarappa. 
Gorham. 
Buxton Centre. 
Saoo River. 
HoUis Centre. 
Cen.Waterboro. 
S. Waterboro. 
Alfred. * 
Springvale. 
E. Lebanon. 
E.Roche8t., N.H. 



52|Rochester. 



D. Huronian. 
C. Montalban. 

E. Pre-Cambrian. 



19 

80 



CC 
CC 
CC 

c< 

CC 
CC 
CC 



Syenite. 

C. Montalban. 

E. Kearsaige Group. 

CC iC 



CC 



Somerset Railroad* 





4 

12 

25 



North Anson. 
Anson. 

Norridgewook. 
Oakland. 



D. Huronian. 

CC 



CC 

tc 



2. Livermore. Station at gorge in Pemlgewasset River, and shows finely several dikes of inieous 
rocks of different ages. As civef ally studied by Dr. Hawes, they are diabase, olivine diabase, uorite, 
syenite^and granite. 

8. Thomaston. The location of the Umestone-qnairles famishing the famous Beckland or Maine 
lime. 

4. Oldtown. Most of the ancient valleys of New England have an escar or ridge of , coarse navel 
and sand following the channel of the current as the ice of the glacier period began to melt. These 
ridges are more common in Mi^e than elsewhere. 

6. Yanceboro. The pale argillitee along the St. Croix River, near and below Yanceboro, are 
called Devonian by Messrs. Bailey and Mattnew, provincial geologists of New Bronswick, becaose of 
the discovery of the remains of Lepidodendron in It in the luigagaadavic Yalley. 

6. Bastport. These same aathors regaid. the red sandstones near Bastport as of Lower Carbon- 
iferous age, instead of the Hamilton Devonian, as they have been heretofore referred. St Andrews, 
N. B., or Calais, Me., is the nearest railroad station to Bastport. 
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New Hampshire.^ 



Oraad 1 



Pordand, Me. 

Fftlmouth. 
Tarmouth. 

Duirille Jmic'n, 
Hechanic Falls. 
Oxford. 
SoDth Paris.' 
Wert Paris. 
Locke'B Mills. 
BetheL 
IHead. 

Shelburne, N. H. 
Goriiam. 
Beriin Falls, 
mian. 
Qroreton. 
North Stratford. 
Wenlock. 
Island Pond. 
Norton Mills. 
Coaticooke. 



. I FarUand 4e OgdaBabarB B 



North Conway.^ 
Qlen SCatian. 
Upper Bartlett. 
Bemls. 
Crawford's.' " 

Iwin Monnt'ii. " 

'vt. 



Coniray Qranite. 
Albany Qranite. 
Conway Granite. 
0. Moatalban. 



C. HoDUlbuL 

B. Lake Group. 

D. Hmoiiian. 
Granite. 



wd LoweP BaUi»«d. 



Coniwrd Gr«tiit& 



(Continned Ib 



FoFtland ud OBdenabaiv Ballra^ 





Portland, Me. 


Q. Huronian. 


nn. 


J. NUgara. "• 




Wertbrook. 






£.OodiaudS.NiM."' 
B. Bethl^iwn Gn. "" 


11 


So. Windham. 






V, 


SebagoLake. 






^ 


HeepFalle. 




teln. 


"(LocGlader)"" 


«1 










Ht 


Siram. 






A.PorphrriticQii.'°>' 


41 


Stownfleld. 






D. Huronian. "• 


41 


Fryetaag. 








fiS 


Conway C..N.e. 


Conway Granite. 


une. 


SDI 



A, Porphyritio Gneiis. 



B. Lake Gneiss. 
D. Huronian. *^ 

Losbon." 



7. "nu Hew Hampshire fon 



, e believed to poBsen thlcknew is tollowa : Niagara, BOO 

, in mica achlets, 4,900 feet; CoOs gronp, 7,800 feet; Cambrlaa slsteeof Connectlcnt 

Taller, aJnOfeet; Keusarge group, 1,SOO feet; Rockingham mica schiiU, B.OOl) feet; Uerrimaek 
-— 7^*jJWI feM iJHoronimj^lglOOl'eet ^Montalbao, IQ.OTO^l'eet ; Lake Wlnnlpbeogee Knelas, 18,000 

biudred remarkably 



Eranp, 4,300 feet ; Huronian, IS;<iaoleet ; Hontaiban, 1 

feet; Bethlebem gneiss, 6,000 leee ; porphjritic guelH, 

8. Paris. Loeali^of the tamons red and green toormailnee. Atieut 



gnmite which has broken t 



It Eiaisacge, hi 
toe^ both the 



iken tKna this velo and placed in mnBomiiB or cat  gi 

ree Eranite, one of which la mica in large plates. 

In rail view from the Msllon, Is  conical mass ot Alb 



m tbnnijA boll 

k* In Ita igneoi 

I. The nilroa 

Jiebeseof Moi — , „ 

teeaaj. Vbe cat at the summit Is OuonsSi npleal uontalban schists. Oppoalte Diamal Fool It is 
tnveiaed br an enormona rein of flne-gr&ied giaulte, which has also cemrated together immense 
fngmentsitf the Uontalban schists. The jnncUon between this Franconla breccia and the sacceeding 



10. Crawford House. The i^ioad passes from hen thtoiigh the w 
r •-■nB^uui aponnd^ttie tjsseol MomilWTllard, a r^on as fa •- 



mwar granite. niBj be followed npacUfllw one thoossnd feet h^ha' , 

iTlnsoeen erapted last. Between this Conway granite and a dark slate bUbo lUledwItb lara 
sndahislte is the bitenetlnK vein, three hnudred feet wide, of Albsn; granite, which lllnst 

DponslatH, gMngrlseto "contact pbenamena." Ilie elitia hare 1 

have been alteiedluto homslone : toe broken pieces hsTe been eemei 
' QDrmalince I and Carlsbad tarln crystal - - - 
loped in ^e lower part of the Albany ; 
along Ibe lallroad in a walk of halt a 



siliceoiis paste fnll otmlci 

■gonil pTrar-'-*- -* "- 

hileiesfincp 



Sic toormalincei and Carlsbad tarln crystals ot orthoclaae, with ^ei- 
erelopedtn the lower part of the Albany granite. All Iheee and other 
hileiesfinc phenDm«ia may. be seen along Ibe lallrosd in a walk of halt a ntlle. 

11. Twin Monntaln. nie lane bonlden ot gianlte east ot the hotel are part of the moraine of a 
local glacier which has m—-" "- ' ■" — "— -^ " " " " 
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Boston and liO^vrell Railroad— CSm. 

Ms. I Concord to Nashua. 



Concord. 

SSoncook. 

9Hook8ett.^^ 
IS Martin's. 
18 Manchester.^* 
86 Reed's. 
89 Thornton's. 
SSiNashua. 



Concord Granite. 

C. Montalban. 

B. Lake Gneiss. 

M 
CC 

« 

D. Merrimack Gr'up. 



Snncook Valley Branch. 




80 



Hooksett.^^ 
nttsfield. 



IC. Montalban. 

IE. Rockingham Sch. 



Northern Division. 




1 
14 
11 
85 
81 
44 
62 
59 
65 
69 



Concord. 

Penaoook. 

Nor. Boscawen. 

Franklin. 

East Andover. 

Potter Place.1* 

Grafton." 

Canaan. 

Enfield. 

Lebanon. 

W. R. Junction. 



Concord Granite. 
C. Montalban. 

CC 



CC 

u 



E. Eearsarge Gr. 

A. Porphyr. Gneiss. 
D.HomblendeSchist.^ 

B. BeiUehem Gneiss. 



c« 



D. Hornblende Sch. 



Concord and Claremont Division. 




8 
12 
18 
8S 
27 
84 
48 
48 
M 

18 
20 
21 
88 



Concord." 

Mast Tard. 

Oontoooook. 

Warner. 

Roby's Comers. 

Bradford. 

Newbury. 

Newport. 

Kelleysville. 

Claremont 



Contoocook. 
Henniker. 
Hillsboro. 
Antrim. 



D. Fermg. Schists. 
Concord Granite. 
B. Lake Gndss. 

A. Porphyritic Gndsi 

(C 

u 

B. Lake Gneiss. 
K Calc. Mica Sch. 



Concord Granite. 

A. Porphyr. Gneiss. 

B. Lake Gneiss. 



81 
06 
99 
81 
87 
S5 

so 



06 
98 



5S 

68 
90 
68 

61 
88 

48 
65 
68 
10 
69 



5S 

15 
78 
SS 

79 
80 
98 
07 
43 



78 
89 
74 



U 



Ms. I Concord and Claremont Division.— Cim. 



85 
87 
44 



Bemiinffton. 
Hanoocs Junct 
Peterboro. 



A. Laurentian. 

ct 

B. Lake Gneiss. 7«< 



Nashua to Seene. 




40 
45 
48 
51 
55 
59 
66 
71 
75 
88 
89 
96 



Boston. 

Nashua. 

S. Merrimack. 

Amherst. 

Milford. 

East Wilton. 

S. Lyndeboro. 

Greenfield. 

Hancock Junc'n. 

Hancock. 

Harrisville. 

Marlboro. 

Keene. 



185 

D. Merrimack Gro'p. > < ^ 

CC 

B. Laurentian. 

** and granite. 

C. Montalban. 

E. Rockingham. 
C. Montalban. 
A. Laurentian. 

CC 

CC 



8tS 

6S4 
800 



1884 
789 



C. Montalban. 

B. Bethlehem Gr'up.*** 



Mt Washington to Whig Road. 




8 
9 

10 
14 
19 
28 



Mt Washington. 

BaseMtW'n." 

Fabyan's. 

Wh.M't'n.House 

TwmMtH'se." 

Bethlehem Jun. 

Wmg Road. 



C. Montalban. *s9i 

CC 8668 

CC 1071 

Conway Granite. 

B. Bethlehem Gr. "^» 

CC 118 7 

A. Laurentian. ^^^^ 



Pemigewasset Valley Branch. 





2 

4 

7 

9 

18 

16 

80 



Plymouth, 
livermore F'ls.' 
Campton. 
Campton VilL 
Thornton. 
W. Thornton. 
Woodstock. 
N.Woodstock. 



C. Montalban. 

CC 
CC 

c« 

A. Laurentian. 

CC 

B. Laurentian. 

CC 



474 
881 
889 
688 
666 
680 
64t 
784 



Proflle aud Franeonla Noteh Railroad* 




10 



Bethlehem. 
Profile House. 



IB. Bethlehem Gr. 
La. Laurentian. 



1187 
198T 



15. Potter Place. Moont Keanarge may be reached from this station^ or from Warner upon the 
Concord and Claremont Railroad. The rock u an andalnslte mica schist, the same with that of Mount 
Monadnock in Jaitrey and t!ie base of Mt Kiarsaige near North Conway. (Please notice the spelling 
of JBTi and JT^arsaxge.) X 

18. Grafton. Locality of the largest beryl known, weighing two and one half tons. This was 
formerly preserved beneath a rode shed bnUt to protect the mineral, bat the shed and crystal have 
now fallen into decay. Very large crystals of the same mineral are now f omid occasionally in one 
of the mica-qnairies. 

14. Weirs. Aboat half a mile from the station is a thick bed of clay lying between the lower and 
upper till. 

16. Ashland. Between Weirds and Ashland many excellent ezpoenres of porphyritic or oldest 
gneiss may be seen along the railroad. Over twentr of these areas nave been described in the State, 
and are supposed to represent the earliest known ejections of igneous matter, in which foliation has 
been snpenndaced in concentric layers resembling strata. 

16. Littleton. The f ossilif eroos limestone, here first called Lower Helderberg, is regarded by Pro- 
fessor R. P. Whitfield as Klagara, because of the presence of the chain coral and of BmtanuruB ny- 
iUu, 

17. Hooksett. The railroad-bridge over the Merdmack River rests upon islands of a white quarts, 
which are the outcrops of a remarKable Tein, traced for over 125 miles, from Boyalston, Mass., 
to Bridgeton in Maine. A second vein, parallel to this, crosses the river Josi north of Manchester, ten 
mOee diBtant. 

18. Manchester. The prevailing rock is a coarse saccharoidal gneiss, believed to correspond very 
closelv in lithologlcal cspcct with the typical Laurentian of New York and Canada. 

19. Concord. The traveler will do well to visit the State-House, with its large relief map of the 
State, and the large quarries of Concord granite two miles toward west Concord. 
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91 



Mb. I 



MomUteoek Railroad. 





1 

11 

17 



Peterboro. 
Jftifrej. 

Winchen- 
don. Mass. 



I 



\ 



B. Lake Gneiss. 
0. Montalban. 

Gneiag. 



744 
1032 
1008 

998 



Porcamoatk Railmad. 




8 
18 
24 
81 
41 



Manchester. 

Aubom. 

Raymond. 

Eppinff. 

NewMaiket 

Portsmonth. 



B. Lake Gneiss. 

D. Huronian. 

E. Rockingham. 
Exeter Syenite. 
R Rockingham. 



TTi 

989 

178 

184 

89 



Hfajielieater and I«awreHee R* R« 





8 

14 

S2 

26 



Manchester. 

Wilson's. 

Wmdham. 

Messrs. 

Lawrence. 



B. Lake Gneiss. ^"^ 
D. Merrimadc Group. 



u 
tc 



894 



60 



MaaeheafCT aaid North Weare Railroad. 



Manchester. 
11 (Ml Mills. 
19 North Weare. 



B. Lake Gneiss. ^^^ 
" and A. 

Ci 4 89 



ChosUre Radlroad. 




4 
10 
22 
82 
87 
48 
46 
64 
64 



Bellows Falls.* « 

Walpole. 

Westmoreland. 

Keene. 

Troy. 

Fitzwilliam. 

State Line. 

Windiendon. 

S. Aahbumham. 

fltchburg. 



G. Montalban. ^^ 

E. Goos Sch. & Qu. '^^ 
D. Hornblende Sch. "i> 
B. Bethlehem Group « « « 
G. Montalban. ^^^* 
Gonoord Granite. ^^^* 
G. Montalban. ^^* 



tt 

M 
U 



448 

1014 
480 





8 

16 
24 



Keene. 
Westport. 
Ashuelot. 
South Vernon. 



Aahaolo e RaUro8id> 

B. Bethlehem Group.^^^ 



ct 



A. Porphyr. Gneiss. *•* 
E. Gods Quarts. 



WUtefleM aaid Joflteoon Railroad. 



Whitefield Jun. 
Whitefield Till. 
Haaen's Mills. 



D. Huronian. 

a 

B. Laurentian. 



931 



Ms. I WUtefleld Sd JedToraoa R* U^—Oon, 



7 
10 



Cherry Pond. 
Jefferson.* 



B. Laurentian. 



tt 



Moatpellor aad WoUo RlTor R« R., Tu 



6 

10 
16 
21 
28 



88 



Montpelier. 

E. Mcmtpelier. 

Plamfield. 

Marshfield. 

Summit. 

Groton. 



84 BoltonTiUe. 



Wells River. 

This railroad 



Clay Slate. *«♦ 

E.Galcife's Mica Schist. 

(t 78ft 

tt 1140 

Granite. 

E. Caldf. Mica Sch. ^^^ 

<« 694 

D. Huronian. **» 

is in Vermont. 



8i 



tmgm. aaid Ckauaplafai Railroad. 




11 



8 

19 
26 
84 



Rutland. 
Gastleton. 



Granville, N. T. 
Rupert 
Salem. 
Eagle Bridge. 



Caldl Sandrock. '^^^ 
2. Cambrian Slates. ^^* 



ti 
t( 
tt 
tt 



Woreootor, Nasliaa 



Rookootor R* R. 




9 

10 
12 
17 
19 
26 
28 
82 
86 
40 
46 
49 
62 
66 
68 
66 
70 
74 
79 
88 
98 
96 



Worcest'r,Ms.«« 

W. Bovlston. 

Gakdue. 

Sterling Junc'n. 

Clinton. 

Lancaster. 

Harvard. 

Ayer Junction. 

Groton. 

PeppereU. 

HolliB, N. H. 

Nashua. 

Hudson. 

W. Windham. 

Windham. 

Hampstead. 

Sandown. 

Fremont 

Eppfaig. 

Lee. 

Harrington. 

Gonic 

Rochester. 



Schist 
tt 



tt 
tt 



478 
44t 
889 
488 



E. Pre-Cambrian. 'o» 

(( 909 

tt 888 

D. MerrimackGroup."o 

tt 809 



tt 
tl 
tt 
tt 
tt 



905 
198 
190 



" k B. Lau'n. 

u 90 8 



tt 
tt 
tt 
tt 



154 



" & B. Lau*n. 
K Kearsarge Group. 



t( 



99S 



Railroads not foond under New Hampshire 
heading will be found in Masaschnfletta. 



20. Mt Washington. Boulders that have been transported as much as twelve miles, and up-hill 
nearly four thonsaad feet, by the ice sheet occur upon the top of this mountain. Striae occur here 
and opon all the Presidential summits, running Boutheaeterly. 

SS. Worcester. Mr. Joseph H. Perry announces the discovery of a Lepidodendron in the plum- 
bsgo of Worcester. Leeqnerenx, after examination of photographs, pronounces It to be like the L, 
aeunUnatum of the Carboniferous limestone of Siberia. If tiiere is no mistake about this discovery^ 
it will prove the existence of an outlier of the Lower Carboniferous in Central Massachusetts. The 
schists nave been supposed by us to belong rather to the Huronian or Cambrian. 

* Upon Julv 10, 1885, a new slide scarred the north side of Cherry Mountain. It originated in the 

STing way of a ledfre near the top of the mountain, when the ground was exceedingly wet. The earth 
Id one and a half miles in about four minutes^ time, killing cattle in the field and fatally wounding 
one man. The lower end is very near this station. 



02 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (NEW ENGLAND.) 



Vermont." 



Ms. 



Central YemoBt Railroad. 

Sonthem Division. 



127 
ISO 
141 
146 
168 
168 
171 
119 
186 



BratCleboro. 
Putney. 
WestmiiiBter. 
Bellows Falls.' « 
Ch'rlest'wi^N.H. 
Claremont, N.H. 
Wind8or.«« 
North Hartland. 
White River Jn. 



SS8 

S67 
S64 
S76 



2. Cambrian. 
E. Coos Schist. 
2. Cambrian. 

C. Montalban. 
E. Coos Group. »^» 
E. Caldf e's Mica Schist. 

tt 881 

2. Camb.& D.Huro'n.' * ^ 

D. Hombl. Sch. 



t( 



869 



Central DiTision. 



171 
198 
206 
216 
217 
228 
282 
289 
249 
268 
266 
272 
281 
286 
289 



Hartford. 

Sharon. 

Royalston. 

Bethel 

Randolph. 

Braintree. 

Roxbury. 

Northfield. 

Montpelier. 

Waterbury. 

Bolton.* 6 

Richmond. 
Essex Junc'n. 
Winooskl. 
Burlington. 



2. Cambrian. *** 

E. CalcifsMicaSoh.«o^ 

U S17 

D. Huro'an Soapst. '^^^ 

(C 698 

CC 784 

"VerdeAnt.1016 

D. Huro'an Soapst ^'^ 

"AChiySlate.*" 

M 484 

B. Green MtGneisB.'^' 
D. Huronian. '" 

CUy Slate. »«° 

Sb.Camb.SiLLimes.^^^' 
2 Potsdam Sandst. ^^^ 



Ms. I 



Central Division— C%m. 




2 Potsdam Limes. '^^ 
Potsdam Skte. '^^ 
2 Potsdam Slate. ^^^ 



Butland Division. 




6 
10 
22 
27 
84 
89 
46 

62 

69 

69 

74 

79 

86 

89 

98 

99 

104 

108 

118 

120 



Bellows Fa]l8.>« 

RockinghanL 

Chester. 

Cavendish. 

Ludlow.*^ 

Summit 

K Wallingford. 

E. Clarendon. 



Rutland." « 



f 



SutherlandFalls. 
Brandon. 
Leicester Juno. 
Salisbury. 
Middlebury. 
Brooksville. 
New Haven. 
Yergennes. 
Nor. Ferrisbnrg. 
Charlotte.* » 
Shelbume. 
Burlington.. 



C. Montalban. ^^^ 
E. CaldfsMicaSdi. >3 8 

B. Lake Gneiss. '^'^^ 

it 9tl 

D. Huronian. i«6i 
B. Green Mt. Gneiss. 

<t 1190 

8 b. Camb. Sil. Limest 
2 e. Calcifer's Sandrock 
(Stockbridge). "^ 
8 c. Chazy Marble. 
19 a. Eocene Tert'y."' 
S c. Chazy Marble. '*^ 
8 b. Levis Limest. ^^^ 

{( 341 

8 c. Chazy limest. '^^ 
4 a. Trenton Limest.'^ ^ 
8 c. Chazy Limest. *^^ 

181 
161 
ISl 
109 



U 
it 



2 j. Potsdam Sand. 



23. List or EBurriva Rooks or Vbbxont. — Diabase, diorite, trachytic porphyry, mnscovite 
granite, mica hornblende jzranite, protc^ne, granitell, concretionary granite, granite or veins, sye- 
nite, brecciated syenite. The trachytic porph^ is supposed to have bMn erap^ at the close of the 
Silurian. 

24. Bellows Falls. The finest exhibition of terraces along the Connecticut River north of Mas- 
4Mtchnsett8 is Just south of the village of Bellows Falls. 

25. Windsor. An interesting escar has been traced from Lyme, N. H., to Windsor, Vt., about 
thirty miles Ions. Portions of it have been removed by the wearing action of the Connecticut. It 
appears to have oeen deposited by a powerful current derived from Oie melting of the glacial sheet 
prior to the accumulation of terraces. Mt. Ascutney, 8,186 feet high, is proved to be an eruptive mass 
of syenite and granite which has been protruded through a narrow orifice and poured out over a floor 
of the calcif erous mica schist about one thousand feet above the sea, very much as lava accumulates 
around a volcanic vent. The melted material penetrated cracks in the underlying calcif erous mica 
schist, forming veins indurating the clayey layers, calcining and glazing the limestones, but where it 
flowed over gneiss the floor remained unaAected. Many other granite mountains in rTorthem New 
England show similar proofs of protrusion at the surface. 

26. The center of the anticlinal axis of the Green Mountains. At least eight of the general sec- 
tions of the Vermont survey show this feature of structure, proving this formation to be older than 
the Huronian adjacent upon both sides. This structure was ueniedoy Loeon for the continuation of 
the Vermont rocks in Canada in his generalizations, but his descriptions of the rocks confirm the views 
of the Vermont geolodst. Dr. Selwyn, the successor of Logan m office, accepts the Vermont view. 

27. Ludlow. In Plymouth, ten miles north, gold is now (1885) behig pTofitably milled from quarts. 
It is in the Huronian, which maybe followed continuously to Zoar andC&ester, Mass., upon theTitch- 
burg RaUroad. 

28. Bntiand. The Rutland Railroad follows the Champlain Valley, noted for the presence of the 
entire series of Lower Silurian groups. The valley itself is a part of the great Appalachian Valley, 
extending from the St. Lawroice to Alabama, and constituting a natural and well-marked bonnda^ 
between the crystalline groups on the east, known as the Oreen Mountains, Highlands of New York 
and New Jersey, Blue Ridge of Virginia, and the true Appalachian Mountains on the west from the 
Catskills to the Cumberland plateau, in Tennessee. 

29. Charlotte. Champlain clays. The bones of a Beluga, a species of white whale, were found 
near here while ezcavatiiu; a railroad cut in 1849, one hundred and fifty feet above the ocean. The 
flubdivision proposed by C. B. Adams in 1846 was that of the lower '* Blue clay,'' containing a deep-sea 
fauna, and an upper *' Brown clay." carrying littoral species. Several years later,<Dawson proposed the 
names of " Leda clay " and " Saiicava sand " for the synchronous deposits in the St Lawrence Valley. 

80. Georeia. This town has famished thirty or forty species of trilobites and other fossils of the 
Middle CamDzian, or a horizon between the Potsdam sandstone of New York and the St Johns or 
Acadian group of New Brunswick and Eastern Massachusetts. 
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81. Arlington. A few mUee east, in the edge of Sanderland, is the hest-known exposure of the 
jimctlon of the Potsdam ouartzite with the nnconf ormably nnderlying gneiss of the droen Mount- 
ains. The blue quartz of the granite veins crossing the gneiss is recognirod as the source of the grains 
of sand in the qnartzite. Also an excellent locality for the Scottthtu, 

82. St Johnsbury. Bastem Vermont is largely onderlaid by a mica schist having a micaceous lime- 
stone interstratified with It, to which the name of " calcif erons mica schist " is appfled in the State re> 
ports. It is called '* Silurian " when it passes into Canada, and " Montalban mica schist ** in Massa- 
chusetts. Protracted studies show the strata to be disposed in a synclinal attitude, overlyineclay slate. 
Nunerous areas of granite have been empted throagh it, both in Vermont and Canada. There is an 
excellent development of this rock at St Johnsbury Center and at Danville. 

88. Fairlee. A few mUes west of this station is the famous Ely copper-mine^or many years the 
greatest producer of the metal from the yellow snlphnret of any mine in the united States. Six 
miles west of Pompanoosuc are other copper-mines, and an establishment producing copperas. 

84. Norwich and Hanover. A few rods east of the station, on the east side of the Connecti- 
CQt, the escar has been cat throagh by erosion, showing an anticlinal ridge of gravel underlying the 
terraces of Hanover Plain. The same ridge has been cut by White River at White River Junctiou, 
where the same strnctare is observable. 

85. Hanover. The collections of the Geolc^cal Sarvey of the State are placed in the Museum of 
the State Agricaltural College. A marked feature is the arrangement of over three thousand litho- 
logical specunens in geographical order, taken along thirteen parallel sectional lines across New 
Hampshire and Vermont. Colored geological profiles accompany the snecim«QS, with the locations 
and dips indicated, so that one can discover tne mataal relations of tne rocks withoat the labor of 
traveling over the country. In the same room is a large relief map of the same States, colored geo- 
logically, upon the horizontal scale of one mile to the inch. 



M AN AMERICAN GEOLOGICAL RAILWAT GUIDE. (NEW ENGLAND.) 



Ms. I Passnmpsie Railroad.— CS^ra. 



110 

lis 

117 
124 



Newbury. 
( S. Newbury ) 
< & Haver- J- 
i hill, N.H. ) 
Bradford. 
j Fairlee & ) 
i Orf ord,N. H y 



D. Huronian. 



u 

u 
it 



4S6 

412 

410 
438 



Ms. 



Paaenrnpslc Railroad* — Ckm. 



129 
181 

141 
146 



North Thetford.iD. HunmiaiL 

i Norwich^* 
& Hano- 
ver,' »N.H. 
bite River Jn. 



40t 
41S 



D. Hornblende Seh. *^^ 



u 



369 



Connecticut."^ 



New York, Now Havea aad Hartford 


Hartford Division.— Gw. 


Railroad. 


86 WalUngf ord. 


16. Triassic. 




New York and New Haven Division. 


89|Yale8ville. 
92 Meriden. 


tt 
tt 







New York. 


C. Montalban. <"* 


131 


11 


W'ms Bridge. 


Crystalline Limestone. 


99 Berlin. 


u 


69 


14 


Mount Vernon. 


{( 


105 Newington. 


tt 




11 


New Rocheile. 


B. Mid. Lau'n Gneiss.' > 


110 


Hartford. 


ft 


S9 


21 


Mamaroneck. 


iC 


116 


Windsor. 


tt 




22 


Harrison. 


(( 


121 


Windsor Locks. 


u 


40 


24 


Rye. 


i( 


122 


Warehouse Pt 


u 




26 


Port Chester. 


It 


124 


Enfield Bridge. 


u 




29 


Greenwich. 


tl 


127 


Thompsonville. 


u 




30 


Cos Cob. 
Stamford, Conn. 
Noroton. 


tt 

tt 1£ 
tt 


136 


Springfield. 


tl 




U 

t1 


Shore Line Division. 


88 


Darien. 


»t 




New York. 


C. Montalban. 




42 


South Norwalk. 


tt 





New Haven. 


16. Triassic. 


10 


46 


Westport. 


tt 


2; Fair Haven. 


tt 




60 


Southport. 


t( 


8iBranford. 


Laurentian Gneiss. 




m 


Fairfield. 


tt 


11 Stony Creek. 


it 




66 


Bridgeport. 


tt 9 


16Guilford. 


Anthophyllitic GneiflS. 


€0 


Stratford. 


E. Caldf s Mica Schist 


20, Madison. 


tt 




€1 


Naugatuck Jun. 


tt 


23 Clinton. 


tt 




64 


Milford. 


D. Huronian. 


28|Westbrook. 


Gneiss. 




74 


New Haven. 


16. Triassic ^^ 


SllSaybrook. 
S3, Conn. River. 


" light colored. 










Hartford Division. 


84.Lyme. 

89 South Lyme. 

43 East Lvme. 


Laurentian Gneiss. 




74 


New Haven. 


16. Triassic. ^^ 




80 


North Haven. 


it 


tt 





86. Hardwick. A few miles north, in Craftesbory, is the celebrated concretionary granite, in 
which concenttic balls of mica are nmneroosly interspersed, to which the local name of " petriiled 
bnttiei*mit8 ^^ has heen annlied 

87. NoTB.— The very minute description of the foliated crystalline rocks of Connecticut by J. G. 
Percival furnishes the basis for the following attempted correlation of them with similar groups else- 
where. The Trias divides the crystalline inu> an eastern and western " Primary ^^— and Boman letters 
were used by Percival for the subdivisions of the western primary group. A. is undoubtedly the Hu- 
ronian of the upper Connecticat. B. is the range of clay slate to the west, the same with that in Ber- 
nardston. near Guilford, Yt., and the Ammonoosuc gold-field, N. H. C. is the calciferons mica schist. 
D. is prooably Middle lAurentian. E., F., G.. H., and I. belong to the Gireen Mountain gneiss, per- 
haps partly Montalban. E. is Lower or typical Laurentian. L., M., N., O., and P. are the Camoro- 
Siiurian lime-stones and schists called Taconic by Emmons. The A. and B. of the eastern Primary 
comprise both Lower and Middle Laurentian. Cf. is probably Montalban. D. and B. are the south- 
ward extension of the ancient Laurentian gneiss of Worcester County, and F. is closely allied to the 
Montalban. 

Percival did not determine the nature of the " traps ^* of Connecticut but showed their arrange- 
ment in curves ; Professor Dana determined the constituent minerals to be pyroxene and labradorite 
Tvith magnetite. Dr. G. W. Hawes confirmed this determination, but uses uie name diabase instead 
of dolerite ; Percival found, in both the eastern and western primary, systems of dikes puallel to 
the borders of the Trias entirely through the State; these are anhydrous, while those in the sandstones 
are mostly hydrous and amygdaloldal. 
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Portland. 


u 


18 


Qnldnick. 




80 


Cobalt. 


C. Montalban. 


14 


Anthony. 




88 


East Hampton. 


tc 


16 


Washington. 




86 


Lyman Yiad. 


cc 


18 


Coventry. 


tc 


89 


West Chester. 


B. Ifiddle Laurentian. 




Sommit. 


A. Laurentisn. 


44 


Tumerville. 


tc 


24 0reene. 

^ 1 — . 


tt 


49 


Liberty HalL 


ct 


27 0neoo. 
29 Sterling. 


tc 
tc 


64 


WiUimantio. 


tt 






82 MooBup. 
86 Plainfield. 


ct 

C. Montalban. 


ADDITIONAL RAILROADe IN MAINE. 




Packeryille. 
Canterbury. 


cc 

tt*' 


St. Croix sad PeHobseot RaUroad. 


40 





Calais. 


Granite and Syenite. 




JeweU Oitv, 


tc 


2 


Milltown. 


cc tc 


46 y ersaiUet. 


tc 


6 


Baring, N. B. 


Syenite. 


48 Baltic. 


c« 

tt 




Princeton, Me. 


Calciferous Mica Schist* 


61 SootUnd. 
66 S. THndham. 


9m 


Sandj River Railroad. 


68;WiUimantia B. Middle Laurentian. 





Farmington. 


E. Pre-Cambrian. 

Mica Schist 

M (t 


New HaTea sBd NorthampCen R* R. 


8 
11 


N. Farmmgton. 

Strong. 

Phillips. 




J* 


New Haven. 
Centreville. 
Mount Carmel. 
Cheshire. 


16. Triassia 

tt ' 


18 


" with Limestone. 


6 

9 


cc 114 

«« 166 


Baaffor and KatalidiB Iron Worlu R. R* 


16 





Bangor. 


Huronian. 


20 


Hitchcock. 


tc 


89 


Milo Junction. 


ct 




Plantsville. 


u 


46 


Brownville. 


Cambrian slate quarries. 


22 


Southington. 


U ISS 




Eatahdin L W. 


Bog ore making char- 


27 


Flainyille. 


tc 191 






coal-iron. 



Tlie Baiiju>ai)s or Bhods Island are given in the chapters on MasgachasettB and Connecticut 
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Massachus 


(etts. 

OHUSITTS LlSTlTU 
B8. 

tiont of Massac 




Bt Pbovbssob W. 0. Cbosbt, ov the M 

BoeroN, 


A8SA( 

,Maj 


n ov TlOHNOLOOT, 


Table of the Geologieal Fo 


rmai 


(husetts. 


Cenozoic. . 


Eozoic** 


20. Quaternary. 
19. Tertiary. 


20 b. Champkm Clay and 

Gravel. 
20 a. Glacial Drift 
19 b. Miocene. 
19 a. Eocene. 


4. Taconian. 

u 
«t 

8. MonUlban. 

M 

ii 
<i 

«t 

(i 

2. Huronian. 
it 

M 
M 
M 

1. Norian. 


4 c. 
4 b. 
4 a. 
8f. 

8e. 

8d. 
8 c. 

8 b. 
8 a. 
2e. 

2d. 

2 c. 
2 b. 
2 a. 
1. 


Taconian Schist 
Stockbridge Limestone. 
Quartzite. 

Serpentine and Chlor- 
ite Schist 


Mesozoic. 

1 


Hornblende Rock and 
Schist, and Hydro.- 
Mica Schist 


16. Triasdc. |l6. 


Triassic. 


Aigillite and Quartzite. 
Mica Schist (many vari- 
eties). 
Gneiss (many varieties) 


Paleozoic. 


14. Carbonifer's 

6. Silurian. 
6. Cambrian. 


14 b. Coal Measures. 
14 a. Millstone Grit. 
6. Lower Helderberg. 
6. Acadian. 


Granite. 

Limestone and Serpen- 
tine. 

Stratified Diorite, Slate, 
Quartzite, etc. 

Eruptive Diorite, etc. 

Petrofiilex and Felsite. 

Granite. 

Syenite, etc. 


' 


Ms. 1 Mmmtmn RallrMid. Alt.; 


Ms. 1 Eaatem Railroad— Cbn. Alt. 



2 
8 
6 
6 

11 

IS 

16 
18 

21 

28 
28 
81 
84 


Boston.^ 

SomeryiUe. 

Eyerett. 

Chelsea.' 

Beyere. 

Lynn.' 

Swampsoott 

SaleoL 
Beverly. 

North Beverly. 

Wenham. 
Ipswich. 
Rowley. 
Knight's Croes.^ 


20 a. Glacial Drift ^° 
6. Acadian Slate. * 
20 b. Clay and Gravel 
20 a. Glacial Drift 

u 

(2 b. Petronlex and 
( Felsite. 

j 2 c. Eruptive Diorite, 
( etc. 
1. Syenite. 
2 a. Granite, 
j 2 c. Eruptive Diorite, 

etc. 

(( 

2 a. Gran. & 2 a Diorite. 

(t 

** and 2 b. Felsite. 


87 
89 
48 
47 
61 
67 
68 
68 
67 
70 
76 
80 
89 
94 
96 
108 
108 


Newburyport 

SalisbuiT. 

Seabrook. 

Hampton. 

Greenland. 

Portsmouth. 

Kittery. 

Elliott 

Conway June 

S. Berwick Jn. 

North Berwick. 

Wells. 

Kennebunk. 

Biddeford. 

Saco. 

Searboio. 

Portland. 


2a.Gran.&2c.Dio.i** 
8 c Mica Schist 

it 
u 
it 
«{ IT 

ii 11 

ii 
ii 
ii 

2 a. Granite. 
6. Cambrian. 

" and Granite. 
6. Cambrian. 
2. Huronian. 

it 13 



1. The central portion of Boston, embracing the termini of all the railroads entering the city, rests 
on an unbroken drift formation : bat numerous excavations and borings have shown that the under- 
lying rock is the Acadian or Bramtree slwte. Artesian wells on Causeway and Proyidence Streets have 
penetrated the slate to depths of 1,700 and 2,600 feet. 

2. The hiUs in Chelsea and vicinity are fine examples of lenticular drift hills or dmmlins. 

8. The adjacent rocky peninsula of Nahant consists chiefly of coarse diabase, which intersects 
Acadian slate and limestone at East Point 

4. This is an interesting locality. South of the station is the Parker River basin, which is a closed 
synclinal of Acadian slate and conglomerate, resting on banded petrosilex, and including contempora* 
neons beds of mdtaphyre. Within half a mile of the station, toward the northwest, are the Devil*s Den 
and Devil^s Bashi, abandoned quarries of limestone and serpentine, which have atforded specimens of 
E&toon. 
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He. I 



Eutem Railroad— C!m. 

Sangns Branch. 



8 
6 
1 

'I 

10 
11 
12 



West Everett. 

Maiden. 

Maplewood. 

Linden. 

Cliftondale. 

Saugus. 

East Saugus. 

Raddins. 



20 b. Clay and Gravel. 
6. Acadian Slate. 



(( 



20 a. Glacial Drift 
2 b. Petrosilez & Felsite. 






Swampscott Branch. 


18 
15 
16 
17 


Swampscott 
PhiUip^s Beach. 
Clifton. 
Marblehead.'^ 


2 c. Eruptive Dior., etc. 

u 


South Reading Branch. 


18 
22 
28 
26 


Peabody. 
Lynnfield. 
Montrose. 
Wakeaeld. 


2 c. Erupt. Diorite, etc 

2 a. Granite. 

2 c Erupt Diorite, et& 


Salem and Lawrence Branch. 

• 



18 
20 
21 
22 
26 
20 
84 
86 



Peabody. 
Danversport 
Danvers. 
Beaver Brook. 
Middleton. 
Boxford. 
North Andover. 
Lawrence. 



2 c Erupt Diorite, etc 



u 



2 d. Stratified Dior., etc 
2 c Erupt Diorite, etc 
8 b. Gneiss. 



(C 



8 c Mica Sdiitt «<" 



Gloucester Branch. 



18'Beverly. 
22|Beverly Farms. 
25 Manchester.^ 
27 Magnolia. 
8l!Gloucester. 
86'Rockport.^ 



2 a. Granite 

Ci 

cc 
(i 
u 
«t 



"Essex. Branch. 



28 
24 

28 



Wenham. 
Hiunilton. 
Essex. 



2 c Erupt Diorite, etc 



t( 



2 a. Granite. 



Amesbory Branch. 



89 
48 



Salisbury. 
Amesbury. 



2 a. Granite. 

20 a. Glacial Drift 



Dover Branch. 



67|PortBmouth. 
61;Newington. 
66'Cushing's. 
68 Dover. 



8 e. Mica Schist. 
8 a. Granite. 



Ms. I 



Conway Branch. 



67 


Conway June 


8 c Mica Schist 


69 


Sahnon Falls. 


8d. ArgiUite. 


78 


Great Falls. 


11 


79 


Rochester. 


8 c Mica Schist 


87 


Milton. 


u 


97 


Wolfboro June 


8 b. Gneiss. 


104 


N. Wakefield. 


it 


114 


Ossippec 


(C 


124 


Madison. 


cc 


188 


Conway. 


8 a. Granite. 



Wolfboro Branch. 
07 Wolfboro Jn. 



109 



Wolfboro. 



8 b. Gneiss. 



cc 



Boston and Maine Kailroad. 




2 
4 



6 
7 
8 
9 

10 
12 
16 
18 
20 
28 
27 
82 
88 
86 
88 
41 
46 
61 
54 
67 
62 
64 
67 
72 
78 
85 
00 
100 
100 
116 



Boston.^ 

Somerville. 

Edgeworth. 

Maiden. 

Wyoming. 

Melrose. 

Stoneham. 

Greenwood. 

Wakefield. 

Reading. 

Wilmington. 

Wilmington Jn. 

Lowell June 

Andover. 

Lawrence 

Bradford. 

Haverhill 

Atkinson. 

Plaistow. 

Newton. 

East Kingston. 

Exeter. 

S. Newmarket 

Newmarket 

Durham. 

Madbury. 

Dover. 

Salmon Falls. 

N. Berwick. 

Wells. 

Eennebunk. 

Saco. 

Scarboro. 

Portland. 



20 e Glacial Drift 
5. Acadian Slate 



IS 



cc 



j 2 b. Petroeilex and 
( Felsite Breccie 

2 b. Petrosilex & Fel&it^. 

2 d. Strat Die, etc. ^2 

2 b. Pet & Fel. Breccia. 

2 b. Petrosilex & Felsite. 

2 c. Erupt Diorite, etc 

2 e Granite. 

8 b. Gneise »» 



cc 
cc 

tC 



8ft 
103 



8eMicaSch.,ArgiL«» 



<c 
c« 
ct 

4< 

c« 
u 
cc 



ss 

9a 
Its 

ISO 
08 

40 



8 e Granite. 

Ct 

cc 

8 d. ArgiUite, etc 
8 a. Granite. '* 

8 d. ArgiUite. i®'^ 

8 c Mica Schist, ArgiU 
8 a. Granite. 
5. Cambrian. 

c< 

2. Huronian. 

cc 



Medf ord Branch. 



Somerville 

Glenwood. 

Medford. 



5. Acadian Slate ^ 

20 b. Champlain Clay. 
5. Acadian Slate&Congl. 



5. The rocky peninsula of Marblehead Neck, lying opposite the town, across the harbor, Is com- 
poBed chiefly of granite (2 a) and many varieties of petrosilez and felsite (2 b). On the shore north of 
the town are fine ezposares of the Norian syenite (1), both stratified and enptive. 

6. The celebrated singine beach is not far from the station. 

7. The most important or the Cape Ann granite-quarries are in the town of Bockport. 
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Bo8t«B and IMfmlBe R«ilroad— C<m. 

Ms. I Georgetown and Newbnryport Branch. 



10|Wakefield. 


2 c. Erupt. Diorite, etc. 


13 Lynnfield. 


2 e.Lime8t. & Serpentine 


15 W. Peabody. 


2 c. Eraptire Diorite. 


19 DanTers. 


(t 


25,Top8field. ^ 


% a. Granite. 


28Bozford. 


2 d. Strat. Diorite, et& 


Sl'GeoigetowiL 


2 c. Erupt Diorite, etc. 


34 Byfield. 


i< 


40 Newburyport. 


2 a. Granite. i*« 


Georgetown and Bradford Branch. 


31 


GeorgetowiL 


2 c. Erupt Diorite, etc. 


34 


Groveland. 


3 c. Mica Schist, AigiL 


38 


Bradford. 


t( 




Lowell and A 


indoyer Branch. 


20, Lowell June. 


8 b. Gneiss. ^^^ 


22 Tewksbury. 


U 184 


2<r 


Lowell. 


8 c Mica Schist »» 



Dover and Alton Bay Branch. 



67 i Dover. 
75 Gonic. 
77 Rochester. 
SSJFarmington. 
91 New Durham. 



94 
95 



Alton. 
Alton Bay. 



3 a. Granite. 

3 d. Argillite, etc. 

3 c. Mica Schist 



M 
14 



3 b. Gneiss. 



BoatoB and Lowell Railroad. 



Boston.^ 

5 Somerville. 
4 College HilL 

6 West Medford. 
8 Winchester. 

lOjWobum. 

11 Stoneham. 

15 Wilmington. 

19 Billerica. 

22 North Billerica. 

26 LoweU. 

28 No. Chelmsford. 

82|Tyng8boro. 

40|Nashua. 

45 1 Merrimack. 

48'AmherBt 

61;Miiford. 

55 Wilton. 

69 So. Lyndeboro. 

66 Greenfield. 

71 Hancock June 

75 Hancock. 

82 Harrisrille. 

89 Marlboro. 

96:Keene. 



20 a. Glacial Drift ^* 
5. Acadian Slate. ' 

« II 

2 c. Erupt Dior., etc.* ^ 

c« 
«t 

8 b. Gneiss. *^ 

M 110 

a ItO 

8 c. Mica Schist ^^ 

(( 106 

8 a. Granite. 

8 a Mica Schist i>« 

8 d. Argillite, etc 

8 b. Gneiss. *^* 

8 c Mica Schist **« 
8 b. Gneiss. 

U 885 

(( 

U 

(C 

« 87 8 

«i 



Boston and Xo well Railroad— C%>n. 

Mb. I Middlesex Central Branch. 



3 

4 

6 

6 

9 

11 

15 

19 

21 



Somerville. 
W. Somerville. 
Arlington. 
Arlmgt'nH'ghts. 
East Lexington. 
Lexington. 
Bedford. 
Concord. 
Prison Station. 



5. Acadian Slate. 



ti 



2 a. Granite. 

2 c Erupt Diorite, etc. 



8 b. Gneiss. 

« 



136 



Salem and Lawrence Branches. 



26 1 Lowell. 

31 Tewksbury Jn. 

"SdlHagget's. 
88 Lawrence. 



34 Wilmington Jn. 
38 North Reading. 
43;We8t Peabody. 
46 Peabody. 
48 Salem. 



8 c. Mica Schist 
3 b. Gneiss. 



99 
1S4 



ti 



8 b. Mica Schist. ^^ 



88 



8 b. Gneiss. 

2 d. Strat. IHorite, etc 



tc 



2 c. Erupt Diorite, etc. 
1. Syenite, etc 



Stony Brook Branch. 



26 
29 
81 
83 
85 
86 
42 



LowelL 

N. Chelmsford. 

W. Chelmsford. 

Westford. 

GraniteviUe.' 

Forge Village. 

Ayer Junctfon. 



8 c Mica Schist ^^ 
8 a. Granite. 

(t lOf 

tc 

t( 

8 c Mica Schist **<> 



Nashua and Acton Branch. 




6 
9 
16 
16 
20 
22 
23 



Nashua. 
Dunstable 
East Groton. 
Westford. 
East Littleton. 
North Acton. 
Acton. 
Prison Station. 



8 c Mica Schist 
8 b. Gneiss. 
8 c Mica Schist 
8 a. Granite. 
8 b. Gneiss. 

ct 
ft 
u 



01 



44 



Boston, RoToro Boach, and Lyaii Rail* 



Boston.^ 

1 East Boston. 

3 Winthrop Jnna 
4,Beachmont^ 

6 Atlantic. 

7 Point of Pines. 
9 1 West Lynn. 

10 Lynn. 



20 a. Gladal Drift ^^ 



it 
ct 
cc 



20 b. Beach Gravel 



ft 



2 b. Petrosil. and Felsite 



C( 



8. The Chelniflfoid granite, so called, is extensively quarried near this station. 

9. This railroad runs from Beachmont to Point of Fines on the crest of Revere Beach, a remark- 
able barrier thrown up bj the snrf between the sea and the marshes of Revere and Sangns. 

10. The celebrated Trilobite quarry, a quarry in the Acadian slate, which has afforded large and 
line specimens of Paradoxidss Harlani, is on the banks of Hayward^s Creek and Weymouth Fore 
River, two miles southeast of Qaincy station, and one mile north of Bast Braintree station. 

11. Fall River is on the boundary between the Carboniferous conglomerate and the Montalban 
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Ms.) 



Old Colony Railroad. 





8 

4 

6 

6 

1 

8 

9 

10 

11 

14 

17 

22 

24 

80 

86 

87 

89 

42 

48 

54 

56 

5.8 

68 



Boston.^ 

Savin Hia 

Harrison Square. 

Neponset. 

Atlantic 

Wollaston. 

Quincy.*® 

Quincy Adams. 

Braintree. 

South Braintree. 

Randolph. 

Stoughton. 

North EastoiL 

EastOD. 

Raynham. 

Taunton. 

North Dighton. 

Dighton. 

Somerset 

Fall River." 

Tiverton. 

Bristol Ferry. 

Portsmouth.** 

Newport*' 



20 a. Glacial Drift 

5. Acadian Conglom. 

<i 

u 

20 a Glacial Drift 
5. Acadian Slate. 
2 a. Granite. 

it 
(i 

2 c Eruptive Diorite. 

2 a. Granite. 

14 b. Coal Measures. 

(( 

14 a. Millstone Grit 
(( 

i< 

u 
<( 
ti 

14 b. Goal Measures. 

Ci 



10 



Biidgewater and Myrick^s Division. 



11 
15 
17 
20 
21 
26 
84 
42 
45 
50 



South Braintree. 

Holbrook. 

East Stoughton. 

Brockton. 

Campello. 

Bridgewater. 

Mid<Ueboro. 

Myrick's. 

Assonet. 

FallRiver.il 



2 a Granite. 

K 
it 
(i 

14. Carboniferous. 

(( 

a 
II 

8 a Granite. 

14 a. Millstone Grit 
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Shawmnt and Milton Branches. 



4 
5 
6 

7 
8 



Harrison Square. 
Shawmut 
Cedar Grove. 
Milton L. Mills. 
Mattapan. 



5. Acadian Conglom. 
5. Acadian Slate. 

5. Acadian Conglom. 

t( 



Granite Branch. 



Atlantic 
£. Milton. 
West Quincy. 1* 



5. Acadian Conglomer. 
5. Acadian Slate. 
2 a Granite. 



;Ms. i Plymonth and South Shore Division. 



10 Braintree 


2 a. Granite. 


11;E. Braintree. *» 


5. Acadian Slate. 


121 Weymouth. 


'' and 2 a. 


18:N. Weymouth. 


2 a. Granite. 


15 


East Weymouth. 


(t 


16 


West Hingham. 


5. Acadian Conglom. 


17 


Hingham. 


2 a Granite. 


19 


Nantasket 


(i 128 


22 


Cohasset 


U 


25 


Egypt 


U 


27 


Sdtuate.i* 


20 a. Glacial Drift 


80 


E. Marshfield. 




84 


Marshfield. 




86 


Webster Place. 


• 


88 


Duxbury. 




89 


South Duxbury. 




42 


Kingston. 




46 
11 


Plymouth.'* 
South Braintree 




2 a. Granite. 


15 


S Weymouth. 


i( 


18 


N. Abington. 


(t 


21 


S. Abington.»6 


14. Carboniferous. 


24 


South Hanson. 


(( 


80 


Plympton. 


20 a. Glacial Drift 


83 
18 


Kingston. 


li 


N. Abington. 


2 a. Granite. 


20 


Rockland. 


t( 


25 


Hanover.** 


14. Carboniferous. 


Cape Cod Division. 


84 


Middleboro.*' 


20 a Gladal Drift »<^ 


89 


Rock. 


8 a. Granite. 


45 


Tremont 


20 a. Glacial Drift 


49 


Wareham. 


u % 


54 


Buzzard Bay. 


u 


62 


Sandwich. 


u 13 


69 


W. Barnstable. 


t( 3 7 


73 


Barnstable 


u 6 7 


75 


Yarmouth. 


u 40 


80 


So. Yarmouth. 


t( 


84 


Harwich. 


U 


89 


Brewster. 


t( 


94 


Orleans. 


<i 44 


97 


Eastham. 


a 18 


103 


Wellfleet 


it 14 


llliTruro. 


i( 


120 


tProvincetown. 


t( 



granite (3 a). There are important qaarries in the granite, and the qnartzite pebbles in the conglom- 
erate contain Primordial f onns of lAngvla. 

12. The most extensive coal-mines in New England are at the Coal Mine Station in Portsmouth. 

13. The shore east and soath of the city gives a very good section of the Carboniferous strata. 
The chasm called Pm:gatory is on the shore two miles from Newport Newport Neck is chiefly com- 
posed ofgranite and metamorphic slates. 

14. The important granito-qnarries of Qnincy are chiefly in the immediate vicinity of this village. 
16. Outcrops are almost unknown between Scitnate and Plymouth, but the drift probably rests at 

most points on Huronian granite (8 a). 

16. The drift of this region is thick and unbroken, and there is much doubt concerning the bound- 
aries of the underlying formations. 

17. South and east of Middleboro the rocks are very rarely exposed, and Barnstable County^ in 
which the greater part of this division lies, does not include a sin^e outcrop. The clifih near High- 
land Light, in Truro, on the extremity of Cape Cod, afford fine sections of the drift deposits, and also 
include fragments of calcareous sandstone, filled with characteristic BoceT^e fossils, indicating the 
occurrence of Bocene strata under this part of Massachusetts Bay. 
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OM Colony Ral]ro«4->Ci9fk 

Ms. I FbSt Haven BrandL 



46|Trein<mt. 
60'Marion. 
65;l(attapoiiett. 
60!Fkdifaaveii. 



20 a. Glacial Drift. 
8 b. Gneisfl. 






Wood's Holl Branch. 



54 
58 
62 
66 
71 



Buzzard Bay. 
Pocasset. 
N. Falmoiith. 
West Falmoatb. 
Wood's HolL" 



ao a. Gladal Drift 
«< 

M 
tt 



Middleboro and Tannton Branch. 



84 
89 
44 



Middleboro. 
East TanntOD. 
Taunton. 



20 a. Glacial Drift. 
14. CarboniieroQS. 



T6 



Fall BiTor, Warren, and FroTidence Division. 



49 
66 



68 



FallBiyer.'' 

Swansea. 

Warren. 



Bristol 



Providence. 



14. CarboniferouB. 
it 

u 



09S 



(( 



(( 



Fan River Branch. 



49 
62 
67 



FaU River." 

Hemlock. 

N. Dartmouth. 



62 New Bedford. 



14. Carboniferous. 
8 a. Granite. 

8 b. Gneiss. 

(I 



New Bedford Branch. 



85 
42 
49 
58 
56 



Taunton. 
Myrick's. 
Braley's. 
Acushnet. 
New Bedford. 



14. Carboniferous. 

IC 

8 a. Granite. 
8 b. Gneiss. 

tc 



Attleboro and Tannton Branch. 



85 
40 
45 



Taunton. 

Barrowsville. 

Attleboro. 



14. Carboniferous. 



li 



14 b. Coal Measures. 



Fitchbnrg and Tannton Division. 



8 
5 

JL2 

18 
16 
18 
20 
28 
80 
81 
82 
85 
87 
40 



Fi^burg.«* 

W. Leominster. 
Leominster. 
Pratt's Junction . 

Sterling. 



Clinton. 

Bolton. 

West Berlin. 

Berlin. 

Northboro. 

Marlboro. 

Southboro. 

Fayville. 

~tamingham. 

S. Franung^haoL 

Sherbom. 






8 c. Mica Schist and 

3 a. and b. *»o 
8 c. Mica Schist. 

CC 8T8 

CC 4t9 



i( 



8 d. ArgilUte, etc. "^ 
8 a. Granite. 
8 c Mica Schist 

8 b. Gneiss. 

ii 

2d. Stratif. Diorite."« 
8 b Gneiss. *^'' 

u 

U 188 

U 163 

2d.StratDior.,etc^^^ 



Ms. I Fitchborg and Tannton Division—Cbn. 



46 Medfield. 
60 Walpole. 
68 South Walpde. 
66 Fozboro. 
58 Mansfield. 

68 Norton. 
65 Crane's. 

69 Taunton. 



2 d. Strat Dior., etc 
14 a. Millstone Grit i<^' 

U tST 

2 a. Granite. ««* 

14 b. Coal Measures. 17' 



u 



14. Carboniferous. 



c< 



Lowell and Framingham Division. 





4 

6 

9 

18 

16 

18 

20 

22 

86 



8 c. Mica Sdiist 
8 b. Gneiss. 



Lowell. 

Chelmsford. 

S. Chelmsford. 

Cailisle. 

Acton. 

Concord Junet 

North Sudbury. 

Sudbury. 

South Sudbury. |8 b. Gneiss. 

Framingham. 



99 



CC 

«c 



2 d. Strat Diorite. 
li 



u 



44 

139 

lt7 
188 



Boston and ProTtdoBeo BaUrood. 



OBoston.1 
2 Rozbury. 
4 Jamaica Plain. 
6 Forest Hills. 

6 Mount Hope. 

7 Clarendon Hills. 



8 

9 

14 



16 

i? 
18 
22 
24 
26 
81 



86 



88 
89 
40 



Hyde Park. 
Readville. 
Canton Junct 



Canton. 
Stoughton. 



Sharon. 
East Fozboro. 
Mahsfield. 
West Mansfield. 
Attlebora 



North Attleboro. 



Hebronville. 

Pawtucket 

Providenoe. 



20 a. Gkcial Drift « 
6. Acadian Conglom. *° 

U ^ 33 



CC 



86 



6. Acadian Slate. 

lb. Petrosil. AFeku^'o 

6. Acadian Conglom. ' ^ 



c« 



61 



2 a. Granite. 



2 c Erupt Diorite. *°i 

CC 22(y 



CC 



S20 

2 a. Granite. s^^ 

14 b. Coal Meas. ^^^ 



(C 
CC 



1S9 



CC 



CC 
CC 



14. Carboniferous. 



Dedham Branch. 



6 

6 

8 

10 



Forest HilL 
Roslindale. 
West Boxbury. 
DedhauL 



6. Acadian Conglom. '^ 
6. Acadian Slate. 



«c 



2 a. Granite. 



New York and New Bn^land Railroad* 

20 a. Glacial Drift ^"^ 
6. Acadian Conglom. 




8 

4 

6 

6 

8 

10 

11 

18 

16 



Boston. 

Dudley St 

Mount Bowdoin. 

Dorchester. 

Mattapan. 

Hyde Park. 

Readville. 

Elmwood. 

ElUs. 

Norwood. 



5. Acadian Slate. 

2 b. Petrosil. & Felsite. 

6. Acadian ConglonL ' ^ 

^^ 61 



(C 



2 a. Granite. 



CC 
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New York and New England Railroad— 

Mb. I CofUinusd. 



19|WalpoIe. 
23Norfolk. 



27 
30 
86 
40 
46 
48 
52 



Franklin. 

Wadflworth's. 

BUckstone. 

Ironstcme. 

East Douglas. 

Douglas. 

East Thompson. 



14 a. Millstone Grit. 
2 c. Eruptire Diorite. 






8 0. Mica Schist 
8 b. Gneiss. 



ti 
(I 

«c 



197 



917 



Soathbridge ExteDBion. 



52 

58 
69 
64 
67 
70 



East Thompson. 
East Webster. 
Webster. 
Quinnebaug. 
West Dudley. 
Southbridge. 



8 b. Gneiss. 
8 c Mica Schist. 

C( 
iC 

8 b. Gneiss. 



Woonsocket Diyision. 





10 

12 
14 
16 
20 
25 
S9 
85 
88 



Boston.^ 

( Newton Upper 

} Falls. 
Needham. 
Charles BiTer. 
Dover. 
Medfield. 
Medwaj. 
N. Bellingham. 
E. Blackstone. 
Woonsocket. 



20 a. Glacial Drift ^^ 

y 6. Acadian CongL 

2 b. Petrosa & Felsite. 
2 a. Granite. 

2 c Eruptive Diorite. 

Sdilst 

(C 

(t 



8 c 



Norwich DivisioiL 



O: Worcester.*' 

4 Auburn. 

9 North Oxford. 
11, Oxford. 
16 Webster. 



! 



8 c. and d. ArgilUte 

and 8 a. and b. ^^'^ 

So. Mica Sdiist 
«( 

8 b. Gneiss. 



Hartford Division. 





7 



Springfield. 

E. Longmeadow. 



16. Triassic 



176 



ProvideDGe Extension. 



27 
81 
88 



Franklin. 

W. Wreniham. 

Diamond Hill. 



2 c. Bmipt Dio., etc.*9* 
2 a. Granite. 
8 b. Gneiss. 



PraTtdenee aad Woreeator Ballraa4. 



16 
18 
95 
81 
85 
88 

44 



Woonsocket 

Blackstone. 

Uxbridge. 

Northbridge. 

Sutton. 

Millbury. 

Worcester." 



8 c Mica Schist 



I 



197 
tSl 
t69 
381 
898 

8 0. and d. ArgOlite. 
and8a.a]idb.«^<^ 



8 b. Gndss. 

ct 

(C 
(C 



Me. I Boston aad Albaaj Ballroad* 



5 

7 

JIO 

12 

"13 
15 

18 

21 
24 
28 
82 
88 

44 

58 

57 

62 

67 

69 

78 

79 

84 

89 

92 

99 

108 

116 

120 

126 

181 
185 
188 
142 
146 
151 
159 
162 



Boston.^ 
Brighton. 
Newton. 
Aubumdale. 



{Newton Lower 
Falls. 

Wellesley Hills. 
Wellesley. 

Natick. 

S. Framingham. 

Ashland. 

SouthviUe. 

Westborough. 

Grafton. 

Worcester." 

Rochdale. 

Charlton. 

South Spencer. 

Brookfield. 

WestBrookfield. 

Warren. 

West Brimfield. 

PalmOT. 

N. Wilbraham. 

Indian Orchard. 

Springfield. 

Westfield. 

RuBselL 

Huntington. 

Chester." 

Middlefield. 
Beoket 
Washington. 
Hinsdale. 
Dalton. 
Pittsfield. 
Richmond.* 
State Une. 



20 a. Glacial Drift " 
5. Acad. SL& CongL s« 

U 46 

it 68 



20 a. Glacial Drift. 



I 



2 a. Granite. 

a 140 

2 a. and d. Granite & 

Strat Diorite. ^'^ 

8 b. Gneiss. "» 

U 184 

«C S68 

a 3 00 

« 868 

8 a & d. Schist k Ar- 
^te, also 8 a. & b. 
Gran. & Gneiss. ^^^ 



1 



711 
888 
704 
606 
604 
09S 
891 
886 
t64 
t41 
70 
14T 
878 
878 

8 c. Mica Schist and 
8 e. and f . 
8 b. Gneiss. 



8 b. Gneiss. 

ct 

(C 

(( 

M 
M 
C( 
U 
(( 

16. Triassic. 
it 

w , . 
8 0. Mica Schist 



1 



u 



4 a. Quartzite. 
4 b. Limestone. 

C( 

4 c Taconic Schists. 9 " 



095 
1807 
1437 
1481 
1198 
1018 
1047 



Brookline and Newton Highlands Branch. 





4 
6 
8 
9 



Boston.^ 
Brookline. 
Reservoir. 
Newton Centre. 
Newton Highl*ds 



SO a. Gladal Drift " 
5. Acad. SL& CongL " 



u 
«l 
«« 



46 



Milf ord Branch. 



21 
85 

26 
80 
12 



S. Framingham. 
East Holliiton. 
Holliston. 
Braggrille. 
Milord. 



8 b. Gnofi. 
u 



iC 

c< 
it 



168 
169 
191 

844 



18. The Worcester slates include a bed of antiiracite one mfle east of the city. It was mined fifty 

One mile 



trains 



t of the station the railroad crosses an immense bed of seipentme (8 f). . . ,^ 

20. The Taconian limonite deposits are extensively mined in Richmond, and the celebrated bomder 
OS are in the western part of the town. 
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Boston aad Albany Railroad— Om. 

Mb. I Webster Branch. 



44 Worcester. ^^ 
48 Jamesville. 
64 N. Oxford MiUs. 
66 Howarth's. 
60 Webster Mills. 



3 c. & d. & 3 a. & 
3 b. Gneiss. 



b.*'« 

564 



it 



Ware Biver Branch. 





6 

10 

16 

22 



Winchendon. 

Baldwinville. 

Templeton. 

WilliamBYille. 

Cold Brook. 
26iBarre Plains. 
SSlGilbertvUle. 
87 Ware. 
46,Thomdi]ce. 
49 Palmer. 



8 b. Gneiss. 
(( 

{( 

u 
u 
u 
u 



u 
u 



993 
901 
964 

0sa 

67S 

688 
646 
489 
840 
8S6 



Athol Branch. 



OjSpringfield. 

7 1 Indian Orchard. 
lllRed Bric^. 
17JThree Rivers. 
19 BondsviUe. 
23'West Ware. 
27£nfield. 
81, Greenwich. 
88|North Dana. 
40 1 New Salem. 
48 South AthoL 
49 'Athol. 



16. Triassic. 
8 b. Gneiss. 

M 
C( 
M 
{( 
<t 
U 

u 
tt 

it 



70 
941 



360 
987 
410 
440 
469 
699 
661 
646 



Pittsfleld and North Adams Branch. 



0,Pittsfield. 

8,Colt8Tille. 

6: Berkshire. 

9 Cheshire.'^ 
12,Cheshire Harb'r. 
14|Adams. 
20 North Adams." 



4 b. Limestone, 
ii 

u 

(t 

ct 

(( 

{( 



1018 



686 



Woreoster, Nnahnm, nnd Roeheacer Rail- 

vond* 




9 
12 
17 
19 
26 
28 
81 
86 
41 



Worcester.^' 

West Bojlston. 

Sterling June. 

Clinton. 

Lancaster." 

Harvard. 

Ayer June. 

Groton. 

Pepperell. 

HoUls. 



8c. &d. and8a.&b.^^' 
8 c. Mica Schist. ««* 

8 d. ArgiUite and c. '^^ 

M 969 



cc 



and 8 a.'^* 

and8c.sso 
8 c. Mica Sohiftt >" 

M 906 



l( 



Worcester, Nnshna, and Rochester Rail- 
Ms. \ rotL&—'Can. 



46 Nashua. 
49 Hudson. 
67 Wfaidham. 
63!Hampstead. 
70 Fremont. 
74 Epping. 
80lLee. 

88|Barrington. 
93 Gonic. 
96 Rochester. 



8 c. Mica Schist 



« 

tt 
ft 
«t 



991 



60 



8 b. Gneiss. 
8 c. Mica Schist. 



tt 
tt 



Boston, Barre, and Gardner Railroad* 







Worcester.^' 



3 Barber's. 

6 Chaffin's. 

8 Holden. 
10 Je£ferson's. 
ISJBrooks. 
16 Princeton. 



20 
27 



Hubbardston. 
Gardner. 



88 'Winchendon. 



8c.&d.and3a.&b.^^' 
8 c. Mica Schist. 



tt 
tt 



8 b. Gneiss. 

tt 



tt 
tt 
tt 
tt 



768 



30 



1009 
998 



Fitehb 

Hoosac 



urg Railroad. 

Tnnnel Route. 




8 
4 
6 
7 
10 



12 Stony Brook. 



18 
17 
20 
22 
26 
82 
86 
40 
42 
46 
60 
64 
60 
66 
71 
77 
88 
87 
90 



Boston.^ 

Somerville. 

Cambridge. 

Belmont 

Waverly. 

Waltham. 



Weston. 

Lincohi. 

Concord. 

Concord June. 

South Acton. 

Littleton. 

Ayer Junction. 

Shirley. 

Lunenburg. 

Leominster. 

Fitchburg." 

Wachusett 

Ashbumham. 

(Gardner. 

Baldwinville. 

Royalston. 

AthoL 

Orange. 

WendelL 



92|Erving. 



20 a. Glacial Drift 

6. Acadian Slate, 
tt 



11 

8 



Ct 
CI 
Ct 



and 2 c." 

tt 189 



t( 



2 c Erupt Dior., etc.^^ 

a 96 

2d.Strat Dior.,etc.*" 
8 b. Gneiss. ^^^ 



tt 

ct 
cc 



199 

and8c.«" 
8 c. and 8 d. 
8 d. ArgiUite. 



930 
989 



tt 



SalGcaSchist '^' 
" &8a.&b.*3o 
8 b. Gneiss. 

t( 1106 

ct 1009 

Ct 891 

4C 

cc 6 46 

'* and 8 a. 
8 a. Granite and 8 b. 
8 b. Gneiss. 



31. The celebrated 
Taconic quartzite, and 

82. At the Natural 
the Taconic limestone, 

28. The micaceous 
which it contains. 

24. Rollstone Hill, 
localities for minerals 
sively quarried. 



Berkshire sand, used In glass-making, results from the disintegration of the 

is most extensively quarried in the town of Cheshire. 

Bridge, one and a hiuf miles northeast of the station, is a fine gorge cut out of 

and a large marble^oarry. 

argilUte of Lancaster is noted for the numerous and fine crystals of chiastolite 

immediately south of the city, and Pearl Hill, two miles north, are interesting 
and rocks. Rollstone Hill is a boss of micaceous granite (8 a.) which is ezten* 
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Ms. I 



Fftehbviv RallrMUi— 

Hooeac Ttiimel Route— (%m. 



98 Miner's Falla. 
102 Montague. 
106 Greenfield. 
110 West Deerfidd. 
IHBardwelPs. 
110 i Sbelburoe 
^^^ I FaU8,«« 
122 Buckland. 
128 Cfaarlemont 
182Zoar. 
186 Hoosac Tnn'l.'^ 

Hoosac Mount. 

Do., £. Summit, 
over Tunnel. 

Hoosac Tunnel, 
East Portal 

Do., Cent Shaft. 

Do.,We8t Portal. 
148 North Adams. <s 
148 Wniiamstown. 
162 Pownal. 



8 b. Gndss and 8. <»< 
16. Triassic »" 

" Sandst & Tra] 

" and 8 c. 
8 c Mica Schist. <>» 



?ft 



! 



3 b. Gneiss. 
8 c Mica Schist 

a 
u 

8 e. and 8 f . 



4S0 



4 b. Limestone. 

u 



• 510 

St69 

70 9, 
«19 
759 
686 
580 

and 4 c. 



Watertown Branch. 



5 

6 

8 

10 



Fresh Pond. 
Mount Auburn. 
Watertown. 
Waltham. 



20 b. Champlain Clay. 
5. Acadian SUte. 






Marlboropgh and Hadson Branch. 



26 
28 
81 
82 
84 
88 



South Acton. 

Maynard. 

Whitman's Cros. 

Rockbottom. 

Hudson. 

Marlboro. 



8 b. Gneiss. 



199 



(( 

C( 

it 
u 
u 



ttl 

878 



Mb. I Fteterboro and Shirley Branch. 



86 
40 
44 
46 
48 
62 
66 
60 



Ayer Junction. 
West Groton. 
Townsend Harb. 
Townsend Cent'r 
W. Townsend. 
Mason Centre. 
Pratt's. 
Greenville. 



8 c. and 8 d. «»<> 

8 d. Argillite. 

3 c Mica Schist. 
3 b. Gneiss. 

u 

U 



Tomer^s Falls Branch. 




8 
6 



Greenfield. 
Montague City. 
Turner's Falls.*' 



16. Triassia 

it 

ct 



181 
129 
170 



Now liOBdon Northern Rmilroad. 



60 
61 
66 
68 
10 
16 



80Dwight's. 



86 

88 

91 

94 

96 

100 

108 

109 

111 

116 

121 



Stafford. 
Monson. 
Palmer. 
Three Rivers. 
Barrett's June. 
Belchertown. 



Amherst. 
North Amherst. 
Leverett 
Mount Toby. 
Montague. 
Miller's Falls. 
Northfield Fms. 
Northfield. 
South Vernon. 
Vernon. 
Brattleboro. 



8 b. Gneiss. 

u 
« 

8 a. Granite. 

8 b. Gneiss. 
(( 

8 a. Granite. 

t< 

It 
16. Triassic. 

Ci 

" and 
8 b. Gneiss. 
16. Triassic. 

8 c. and 8 d. 

ti 



335 
3S9 

46a 

245 
285 



129 

b. 391 



85. The falls of the Deerfleld River are near the station, and are interesting on accoant of the 
nnmerons large pot-holes exposed, and the contortionB and metamorphism of the sneiBS, which here 
marks an important anticlinal axis. One mile west of the station ancient pot-holes are exposed in 
the railroad cut. fifty feet above the present bed of the river. 

26. The rocks traversed by the tonnel are well shown in the vast deposit of dibris between the 
station and the east^n portal. The side of the mountain above the portal is serpentine, the same belt 
that crosses the Boston and Albany Bailroad near Chester. One half mile east of the station is a 
qnany in soapstOne and chlorite schist, affording green foliated talc. 

Travelers on tiie Boston and Albany, and Fitcnbimz Railroads, have agood opportonity to observe 
the stratigraphy of the monntainoas district between the Berkshire and Connecucnt Valleys. 

The main Hoosac range is probably an overturned or broken anticlinal, the exposed beds nearly 
all dipping to the east. A synclinal axis is reached at Chester, on tiie Boston and Albany line, and 
near Zoar, on the Fitchbuig. 

Beyond this the strata aip to the west until we reach the anticlinal axis at Shelbome FaUs. on the 
Fitchbnig, beyond which they dip to the east again for aboat eight miles, or until covered by the Tri- 
assic beds. 

The second anticlinal is not exposed on the Boston and Albany road, passing under the Triassic 
before it reaches that line. 

27. The noted locally of fossil footmarks is on the west bank of the river, one and a half miles 
above the village. W. W. Draper was the first person to observe them, in 18S6. He suggested that 
they were '* touey tracks made two thoosand years ago." His impressions were commnnicated to 
Colonel WUson, who called the attention of Dexter Marsh to them. Mr. Karsh collected many fine 
slabs, and showed them to Dr. James Dean, who requested Professor B. Hitchcock to investieate them 
scientifically. This was done, and the results accumulated in the Hitchcock Ichnological Museum at 
Amherst, where are over twenty thousand separate ichnites, illustrating about one hundred and sixty 
species, all from the Connecticut Valley. 

28. This is the locality furnishing for the Amherst Museum the large rows of tracks of Brontotoum 
Oiganteum, the largest of the Triassic birds. Across the river, in South Hadley, is an excellent local- 
ity of (Hozoum Moodii, so named for Pliny Moody, who was the first person in the Connecticut Vallev 
known to have observed any of the footmarks. A specimen is preserved which he dug up in 1600, 
saying that " the tracks were made by Noah's raven.^' 

29. This is the town where the celebrated Helderberg limestone crops out. It is believed to be a 
remnant of a once extensive deposit, preserved accidentally from erosion, and resting upon or folded 
beneath the Coos Quartzite. 



MASSACHUSETTS. 



107 



Ms. I Connectlevt Rireir Railroad* 





4 

6 

8 

18 

15 

17 

21 

14 

26 

28 

38 

36 

43 

50 



Springfield. 
C^icopee. 
Chioopee Falls. 
Holyoke. 
Smith's Fenr. 
Mount Tom.*** 
Northampton. 
Hatfield. 
North Hatfield. 
Whatelej. 
South Deerfield. 
Deerfield. 
Greenfield. 

Bemardston.'^ 

South Yemon. 



16. TriaBsic. 



it 

ct 

ct 
u 



70 
79 

94 

1S2 



" andSa.^" 
16. Triassic. 

172 
186 
207 

S21 
181 

and 8 c. 

869 



I 



it 

(C 

({ 
<t 
ct 



and d. 
3 c and 8 d. 



New Haven and Northampton Railroad. 


47 


Granby. 


16. 


Triassic. 


55 


Southwick. 




tt 242 


61 


Westfield. 




tC 147 


68 


Southampton. 




it 196 


72 


Easthampton. 




« 169 


77 


Northampton. 




" and8a.i«« 



New Haren and Northampton Railroad— 

Ms. I Continued. 



SOIFlorence. 



82 
84 
85 



88 
93 
99 



Leeds. 

Haydenville. 

Williamsburg. 



South Deerfield. 

CJonway. 

Shelb'mePls." 



3 a. Granite. 

cc 



tc 
cc 



27» 
36& 
4St 

and 8 c. *9* 



16. Triassic 
3 c. Mica Schist. 
3 b. Gneiss. 



20T 



430 



Honsatonie RaUroad. 



75 

79 

86 

87 

89 

91 

93 

99 

102 

106 

110 



87 
95 
98 



Ashley Falls. 

Sheffield. 

Gt. Harrington. 

Van Deusenyille. 

Housatonic 

Glendale. 

Stockbridge. 

Lee.»o 

Lenox. 

Deweys. 

PiUsfield. 



Van Deusenyille. 
W. Stockbridge. 
State Line. 



4 b. Limestone. 

cc 
cc 
tt 



4 a. Quartzite. 

and 4 b. 
4 b. Limestone. 



tc 
cc 
cc 



lOlS 



4 b. Limestone. 



u 



4 c. Taconian Schists. 



30. The Taconic limestone is here a beautiful white marble, and it is extensively quarried. Less 
important quarries, worked for lime or marble, occur the entire leniB^ of the Berkshire Valley. 

81. Amesbnry. This and the adjoining towns, also the immediiate city of Boston, are chiefly oc> 
cupied by a profusion of lenticular-shaped drift hills, believed to be moraines of ancient glaciers, and 
different from the usual ground moraine of glacial drift. The hills may be two hun^^ feet high, 
and their longer axes run southeast^ly, being parallel with the course of the striae in the neighbor- 
hood. They consist of till, and resemble the drumlins of Scotland. They also occur conspicuously 
in southern New Hampshire, and other parts of New England, and in western New York. In the Mer- 
rimack and Connecticut Valleys a few have been found having a direction to the south and west of 
south, but agreeing with the course of adjoining striae. 

82. Plymouth. This township is said to contain three hundred and flfty-six ponds. These lie in 
hollows of the drift. 

33. Wood's Holl. The extreme terminal moraine of the ice-eheet, which constitutes the " back- 
bone ^* of Long Island, also Block Island, and the hilly part of Martha's Vineyard, from Gay Head to 
Vin^ard Haven. It also appears at Chappaquiddick and Tuckemuck Islands, axid forms Saul's Hills 
and Sankal7 Head on Nantucket. A second terminal moraine, five to fifteen miles north from the 
forcing, extends on the north shore of Long Island, from Port Jefferson to Orient Point, forms Plum 
and Fisher's Islands, reaches alone the south shore of Rhode Island, from Watch Hill nearly to Point 
Judith, forms the chain of Elizabeth Islands, and continues on the peninsula of Cape Cod, ftrom Wood'» 
Holl to North Sandwich, and thence east to Orleans. 

The portions of Martha's Vineyud, Nantucket, and Cape Cod, south of these moraines, and also 
Eastham, Wellfleet, and Truro, are modified drift. 

Manomet Hill, east of Plymouth, is a moraine connected with that of Cape Cod and the Elizabeth 
Islands. 

34. The numbers attached to the Norian, Huronian, Montalban, and Taconian, and their subdivi- 
sions, are used for convenience tn this chapter; they only apply to Massachusetts, and are not in-^ 
tended to indicate correlation with formations similarly numbered in other piurts of the book. 

Notes 81, 82, and 88 are by Prof. Warren Upham ; and 28 and 29 are by Prof. C. H. Hitchcock^ 
from the first edition. 
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GEOLOQICAL FORMATIONS OF THE STATE OF NEW YORK.2 
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FORMATIONS AND SUB-DIVISIONS. 



20. Quaternary. 



16. Triatsic. 



12. Cattkili. 
11 b. Chemung. 

11 a. Portage 

10 c. Cenetee. 




ortage t. s., 
ardeau shales, 
hataquathaleti 



_ (3. Tully Limestone. 

10 b. Hamiltonii 2. Moscow shales. 

ll.namiiton snales. 



iOa.Marcellus. 

9c.U.Held'bei9 
or Corniferoul, 

9 a. Cauda Calli. 
3 Oriskany. 



h. Seneca 1. 8. . 
I.Corniferousl.t. 
J. Qnpnd^al. t. 
1. Schoharie. 



•Consisting in the ascending order of : 1, the 
Tentaculite limestone; 2 Pentftmerus limestone; 
3, Delthyros sbaly limestone ; 4, Encrinal lime- 
stone ; and 5 Upper Pentameros limestone. 
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7. Lower Helderberg.* 

6. Waterlime. 

6. Salina or Onondaga Salt group. 

5 c. Niagara. 

5 b. Clinton. 

5.. M.dlna.{\.^«d|a|gandttone. 
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4 c. Hudson Riveri'l 2! Prahjcfbrt. 

C sh. «s.s. 
4 b. Utica. 



,or. .slia. 
[fo 



4 a. Trenton 



•{flEjir.!'- 



ltSii^\ 



erous. 



2b. PotSdam^dicellocephalnsbeds. 
2 a. Acad ian« paradoxides beds. [Kom t 
2 d. Ceorgian^olenellus beds. 
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Id. Mental ban. 
1c. Norian. 
la. Laurentian. 



OxirsBAi. Nora. The State of New York is to the geologist what the Holy Land is to the Chris> 
tian, and the works of her Paleontologist are the Ola Testament Scriptures of the science. It is a 
Laurentian, Cambrian, Silurian and DeviMiian State, containing all tne groups and all the forma- 
tions of these long ages, beaatiftiUy dereloped in belts running nearly across the State in an east 
and west direction, lying undisturbed as originally laid down. Railroads running north and south 
pass 07er a number of the formations in short distances, while those runnine east and west run for 
Jong distances on the same formation, as for example the N. T. C. A H. R. R. &. on the G. Salina, and 
the Erie Railway on the 11 b. Chemung. In the eastern part of the State the formations are more 
irregularly disposed. New York localities are those to wnich we must always go back as the stand- 
ard oy which any disputed formation of these ages is to be tested. 

1. The author has bestowed more of his own labor and research on the local geologr of this 
Slate, than any other, baring besides diligent study of all the official reports, made personal obeenrar 
iions of the exposures of the formations in trayeling for many years on all tne railnMds. It was firom 
making geolocioal notes on the margin of railroad timetables that he conceived the idea of this 

geological railway guide book for the State, and by calling in the aid of scientific gentlemen of other 
tates, he has been enabled to extend it oyer the whole tfnited States and Canada. To Prof. James 
Hall, of Albany^ the State Geologist^ he is indebted for much information as to some of the localities 
in tills State. FNote to first edition.] In revising this chapter the editor has made changes in the 
first edition only where recent investigations have rendered them necessary. In the revision he 
has been advised by thegentlemen whose names appear as authority for new lines and new notes 
and especially by Prof, W. B. Dwight of Vassar College. When no authoritjr is given for any portion 
of the chapter, it will be understood that it has been taken from the first edition. J. R. M. 

2. The table here given is not satisfactory to all of the contributors to this chapter, but, where 
temas are used by them in a difforent sense, the change is indicated by the number or otherwise. 
The Cambrian, as given in the table, is also divided into Lower (2 6), Middle (2 a.) and Upper (2 b.). 
In the first edition **Cambrian** included 2 b.— 4 cand was divided into Lower (2 o.), Middle (3 a., S b. 
(Quebec)^ and S c. (Chazy) ), and Upper (4 a., 4 b., and 4 c.) J. R. M. 

S. N. T. C. A H. R."R. R. GaADKs gaussd bt Obolooical STBVonmB.~This railroad undoubtedlv 
occupies the finest locality for an east and west railroad in the United States. It owes this to geologi- 
cal strueturey the outcrop of the formations running east and west, and the Salina or Onondaga, 
Utica and undson River soft shiUes are cut into low valleys through which the railroad and Erie 
Canal are built. If the formations had run north and south, as they do in Pennsylvania, Maryland, etc.. 
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and been tamed np edgewise, the hard sandstones woald hare been high ridges and pertiaps moun- 
tains to oreroomeras they are everywhere from the Mohawk Valley to Alabama. If even the lime- 
stone ridge of the Helderberg range, which bounds this ralley on the sonth, had taken a northern 
direction,' as the 2-4. formations do, a tnnnel wonld probably have been necessary. la 
the western part of the State these Helderberg limestones continue, bat not as a prominent ridge. 
The road via Q-eneva, runs on them at Auburn, OliAon Springs, etc., but with less favorable grades 
than the direct road, and at BuiliBilo they are level with the pliQn. It should be added that the old 
Laurentian mountains at Little Falls and at Peekskill have been cloven from top to bottom, thus 
opening the gateways for the traffic and travel of the West The popular impression that New York 
is a level plain like the prairies of the West, derived from traveling on the N. T. G. A H. R. R. R., 
Is altogether erroneous. There is only a narrow trough through the centre of the State, in which 
the rafiroad and canal are located, that is of this level character. 

4. New York island is 12 miles long and nearly two miles wide. The widest point is two and 
one-quarter miles at 14th St. Below 'Grand street it graduslly becomes narrower as well as at the 
north end. The lower part of the city, below Wall street, is half a mile wide. The rock of the 
island ifi gneiss, except a portion of toe north end, which is limestone. The south portion is covered 
with deep alluvial deposits, which in some places are more than 100 feet in depth. The natural out- 
croping of the gneiss appeared on the surfoce about 16th street, on the east side of the city, and ran 
diagonally across to Slst street on 10th Avenue. North of this much of the surface was naked rock. 
It contains a larse portion of mioa, a small proportion of quartz and still less feldspar, but generally 
an abundance of iron pjrrites in very minute crystals, which, on exposure, are decomposed. In 
consequence of these ingredients it soon disintegrates on exposure, rendering it unfit for the pur- 
poses of building. The erection of a great city, for which this island frimisnes a noble site, has 
very greatly changed its natural condition. J. M. 

Dr. Hunt claims that the New York gneiss is in great part of Montalban age (1 d.) and the same 
with that of Philadelphia^ Baltimore ana Washington, and that it rests upon the Laurentian gneiss 
of the Highlands, which he says is the surface rock in the northern part of the island, but Dr. J. D. 
Dana thinks it extremely probable that the limestone and conformably associated rocks of Westches- 
ter County and New York Island, as well as those of the Green Mountain region from Vermont to 
New York Island, are metamorphosed Lower Silurian (including Cambrian) sutita. J. R. M. 

5. On the opposite side of the river may here be seen for many miles the ridisades, a long, rough 
mountain ridge close to the water's edge. Its upper half is a perpendicular precipice of iMire rock of 
columnar structure from 100 to 200 feet in height, the whole height of the mountain being generally 
from 400 to 600 feet, and the highest point in tne range opposite Sing Sing 1,011 feet above tne Hud- 
son, known as the High Tom. The width of the mountain is from a half mile to a mile and a half, the 
western slope being quite gentle. In length it extends from Bergen Point below Jersey City to Hav- 
erstraw, and then westward in all 48 miles, the southern portion being merely a low ridge. The 
lower half of the ridge on the river side, is a sloping mound of detritus, of loose stones which has 
accumulated at the Mse of the cliflf, being derived from its weathered and wasted surface. This 
talus and the summit of the mounuin are covered with trees, with the bare rocky precipice called 
the Palisades between. Viewed from the railroad or from a steamboat on the river, this lofty mural 
precipice with its huge weathered masses of upright columns of bare rock, presenting a long, 
straight^nbroken ridge overlooking the beautiftil Hudson Biver, is certainly extremely pictur- 
esque. Thousands of travelers gaze at it dally without knowing what it is. J. M. 

Thisridgeconsistsofagreatsheetof basalt lying upon 16. Triassic sandstone, shales and con- 
glomerates, which are often exposed along the river iMmk extending up the &ce of the ridge often 
for a considerable distance to an irregular contact with:the igneous rock. It has been found that 
the trap has come from below as a dike through a long rentier fissure and then extended eastward 
by intrusion between the layers of sedimentary rock, subsequent erosion has removed the overiy- 
inff strata near the crest line and for some distance back but at many points along the western 
side of the ridge, the dike structure and relations to the overlying strata are finely exposed. 
See Notes 146 and 134. N. H. Dabtom. 

(See description of the 16. Triassic formation and its Trap Dikes.) Here is a remarkable but not 
uncommon instance of a great geological blank. On the east side of this river the formations be- 
long either to the Archaean and oldest rocks, or to the Cambro-Lower Silurian, metamorphosed, 
whfle on the west side they are No. 16. all the intermediate Silurian, Devonian and Carboniferous 
formations being wanting. This state of things continues all along the Atlantic coa.**! to Georgia, 
the 18. Cretaceous or 17. Jurassic taking the place of the 16. Triassic farther south. J. M. 

6. 38 Montrose to 54 Cornwall. This celebrated passage of the Hudson through the Highlands, 
is a gorge nearly 20 miles long from 3 miles south of Peekskill to Fishkill, and is worn out or the 1 a. 
Laurentian rocks far below mean tide water. The hills on its sides rise in some instances as 
much as 2,600 feet, and in many places the walls are very precipitous. The rock is gneiss, of a kind 
that if I not easily disintegrated or eroded, nor is there any evidence of any convulsive movement. 
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It is clearly a case of erosion, but not by the present rlTer, which has but very slight &I1 in cross- 
ing them to join tide water near Peekskill. This therefore was probably a work mainly per- 
formed in some past period when the continent was at a higher leyel. Most likely it is a vuley of 
great antiquity. Also see note 17. 

7. From Dutchess Junction to Troy, revised by Prof. W. B. Dwight, firom Rhinebeok to 
Troy the stratigraphy being given on the authority of Mr. 8. W. Ford, except that his nomenclature 
has Deen modified so as to harmonise with that adopted in this chapter. 

8. Sehodaek, A series of great dislocations with upthrows on the east side traverse eastern North 
America firom Canada to Alabuna. One of these great &ult8 has been traced trom near the mouth of 
the St. Lawrence River, keeping mostly under the water up to Quebec Just north of the fortress, 
thence by a gently curvine line to Lake Ghamplain or through western Vermont across Washing- 
ton and Rensselaer Counties into Columbia Countv. The line of faulting has been recently traced 
southward to Schodack Landing and to the south of Poughkeepsie and is supposed to run in to bnoth- 
er series of faults, probably of a later date, which extend as far as Alabama. It brings up the rocks 
of the 2 b. Potsdam group in Vermont and New York on the east side of the fracture to the level of 
the 4 c. Hudson River and 4 a. Trenton 1. s. on the west. In some places the* Trenton appears 
on the east. J. M. 

This fiuilt is met with, a little more than half a m ile east of Troy along the line of Jacob street. The 
rocks upon its eastern side (Potsdam) there hold an interesting fauna. From that point the fault 
takes a somewhat irregular course, being nearly two miles inland from the Hudson at GreenbusL 
and comes out upon the Hudson about a mile and a half south of Schodack landing. S. W. F. 

9. CatskiU Mountaint. For many miles on this railroad are beautiftil views of the Catskill 
Mountains, 3,000 feet high, (12. Catskill,) several miles distant on the opposite or west side of the river 
and which furnish the name for the Catskill formation. The wiae valley between them and the 
river is composed of 11 b. Chemung, 10. Hamilton, 7 Lower Helderberg and 4 c. Hudson River. The 
geology on the east or railroad side is entirely different. 

10. Albanv. The clav beds at Albanv are more than 100 feet thick, and between that city and 
Schenectady tney are underlaid by a bed of sand that is in some places more than 60 feet thxk. 
There is an old glacial clay and boulder drift below the gravel at Albany, but Professor Hall says *t is 
not the estuary stratified cla^. At the south end of the city of Troy the gravel and sand beds are 
subject to dangerous land slides. See also Note 121. 

11. The distant mountain to the southwest is the Helderberg range. See notes 24 and 41. 

12. Amsterdam. Precipice of 4 a. Trenton limestone back oithe town, and quarries at the track. 
For 40 miles to Little Falls the railroad runs on Trenton limestone S a. Caloiferous, 4 b. Utica and 
4 c. Hudson River irregularly alternating. See also Note 180. 

13. Branch railroad north to Johnstown and Gloversville, in a vallev of Utica slate. 

14 Between Fonda and Palatine Bridge are fine bluffs of 8 a. Galciferous. The talus of frij^- 
ments of rock at the foot of the precipice whiten out in weathering like the stones about an old lime* 
kiln. It is from the cavities of the Qftlciferous that the beautiful quarts crystals are produced, of 
which great quantities have been found. A similar bluff on south side of river. No Potsdam here. 

IB. The railroad skirts along the base of a ridge of Trenton limestone here and at Fort Plain. 

16. At Fort Plain village the transition firom the Birdseye to the Trenton limestone is to be 
seen, the first layers of the latter being of a drab color. 

17. At Little Falls for one mile is a rare opportunity of seeing the 1 a. Laurentian formatl«/a 
being a gorge out by the Mohawk River through a spur of the Adirondack Mountain, which here 
crosses the railroad. Tou are now on the bottom rocks of the geological series, for nothing olcbf 
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The railroad via Auburn is better than the Di- 
rect road to Rochester for geological obserration. 



has ever been found beneath them. The scenery has suddenly changed, and nothing is seen but 
bare, weatherworn precipices of crystalline rocks, from which all the elements through all the ages, 
have failed to produce a soil, yet a certain strange interest is attached to them. The oldest picture 
in the world, the oldest statue or other work of art, would excite the greatest attention, yet what are 
these in antiquity compared with these grand old Laurentian rocks, the oldest formation and the 
oldest dry land on the race of the earth^datrng far back of the first appearance of either animal or veg- 
etable life of anv kind on our planet. The river channel through these rocks is an unequivocal exam- 
ple of river erosion, as pot-holes are found at various heights. See also notes 6 and 66. 

18. Utiea. The 4 b. Utica slate was named from this city. To study the Trenton, Black River 
and Birdseye limestones at their original, historical localities, change cars at Utica and go up the 
Utica and Back River Railroad to Trenton Falls. (See the within guide for' that raUroad). Tou can 
then go on to Watertown on these limestones. Return by the Rome, Watertown & Ogdensburg Rail- 
road to Rome or Syracuse, examining the Loraine shales at Adams and Pulaski. 

19. From here to Syracuse there is no lock in the canal. This long level is 427 feet above tide. 
ao. Oritkany, The formation of this name, is not exposed here, but at Oriskanv Falls on the D. L . 

ft W. R. R. from which the name is derived. Tne best fossils of it are found east ox Union Springs in 
Cayuga Goun^. Along the part of the road east of Oriskany, the Utica shale forms the bottom of 
the valley. The south wall of the valley consists of the outcrops of the 4 c Hudson River, 6 a. Onei- 
da Conglomerate, 6 b. Clinton, the 6 Waterlime and 9. Upper Helderberg. See 191. 

2L Amis. No more 2-4 formations west of this in r^ew York. From Rome to BuffiUoand 
from Lake Ontario south to the Pennsylvania line all the formations are 6-11 Silurian and Devonian, 
and thev are flnelv displayed in numerous gorges^ravines, canons and precipices, very regularly 
disposed in belts of outcrop runnine east and west. The typical localities from which most of the 
formations were named, are situatecT in this district. It is all historical geological ground, and you 
can scarcely go amiss in looking for fossils. 

' 22. West of Little Falls the lower formations pass abruptly to the north and cross under Lake 
Ontario into Canada. The 4 c. Hudson River first crosses the valley, and then the Oneida conglom- 
erate. Other rock formations now appear between Rome and Oneida, which had no existence in the 
basin east of LittleFalls. These are the 6 a. Medina and Clinton, which overlie the Oneida, and form 
all the south shore of Lake Ontario, and extend across Canada West. Also 6 c. Niagara and the 6. 
Salina or Onondaga salt group, on wnich the N. T. C. ft H. R. R. R. runs from Oneida nearly to Roches- 
ter. The non-existence of these extensive formations east of Little Falls (the 6 a. Medina, 6 b. Clin- 
ton, 5 c Niagara and 6. Salina), which cover the best part of Western New York, must be owing to 
the two parts of the State being separated in these early ages by the old Laurentine ridge at Lit- 
tle Falls kito separate basins, in which the rock-forming conditions were diflferent. 

23. Vtrona. The Clinton fossil iron ore crops out on the railroad, but not of a good quality. 

24. Oneida, The prominent ridge bounding the valley on the south of Utica, Oneida and Syra- 
cuse, called Stockbridge Hill, Pompey Hill, Cazenovia Hill and Onondaea Hill, is the Helderberg 
range, a continuous mountain 800 feet high, forming the back-bone of the State, and composed at its 
base of the 6 Waterlime, of the Salina group, all the members of the 7. Lower Helderberg being want- 
ing as well as the 8. Oriskany sandstone and other sandstones that separate the Lower and upper 
Helderberg, except a mere trace. On the Waterlime rests the Onondaga limestone, the most valu- 
able building stone, and above this the Comiferous. Over these three great limestone formations is 
alwavs found the 10 a. Marcellus shales, the 10 b. Hamilton and the 10 c. Genesee, forming the fine 
fertile country extending south from this ridge. Still further south is the 11 a. Portage with its 
glens, gorges and precipices, and 11 b. Chemung, extending to the Pennsylvania State line. The 
Oneida conglomerate, which is 90 or more feet thick in Herkimer and Oneida, gradually attenuates 
ingoing west, being 4a grey band, from 4 to 6 ft. thick at Rochester. It was named from Oneida 
County. 

25. Wamp8viO«. Numerous fragments of Niagara limestones are seen mixed with the soil, 
showing its existence underneath. The Niagara limestone and shales which, at Niagara, Lockport 
and Rochester are 160 ft. thick, thin out in going eastward, being only two or three ft. thick at Sa- 
qnoit Creek near Utica. 

26. Ocmastoto. Stop off and take the branch railroad to Casenovia, rising 760 feet in 15 miles. 
Fine geological sections of 6. Salina with gypsum beds, 9 Upper Helderberg and 10 b. Hamilton. Mag- 
nificent view across Oneida Lake and a beautifiil village ana lake at Cazenovia. * * 

, 27. SyracttSB. Onondaga Lake, which is in sight and on the north side of the railroad at the west 
end of Syracuse City, is 6 miles long , 1 mile wide; its greatest denth is 60 feet, and its surfiEMse is 363 
feet above tide water. It is excavated in the red shale of the (6.)^alina formation. The lake is what 
remains of an ancient much more extensive and deeper excavation, all of which has been filled in 
with sand, gravel and rolled stones, except the part occupied by the liJce. The bottom and sides of 
the lake are covered with lake marl six feet thick. The ancient excavation underneath angers an 
excellent purpose as a reservoir into which the salt waters are received and retained, and the msrl of 
the bottom of the lake serves an equally good purpose by separating the fresh water of the lake from 
the salt water stored away in the basin or reservoir of sand and gravelbeneath. There could be no bet- 
ter material for the purpose. Into this basin the various borings of the salt wells are made» not through 
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353 
368 
364 
868 
869 

870 

874 
879 
884 
888 
892 



Oaks Corners.*^ 

Phelps. 

CHfton Sprrg8.*o 

Shortsville. 

Canandaigua. ^ ^ ^ 

Paddleford. 

Farmington. 

W. Farmington. 

Victor. 182 
Fisher's.i«a 
Pittaford. 
Brighton. 
Rochester. 8 «,i»^ 



9 c. Comif 1. s., 18 m, 

61S 



« 



10 Hamilton 6 ms. 74« 

u 
u 



{ 



9 c. Comifer's 1. s. 

and Salina. 
it 



9 c. Salina 11 miles. 



« 



5 c. Niagara, 4 miles. 

50S 



ti 



or inio rock, but only through the lake marl and other loose material mentioned , to a depi h of 160 to 460 
feet. No rock salt or bed of salt has ever been discovered in this State, although it has been in Canada: 
but in this Salina formation are two porous or Vermicular masses of limestone, looking as if perforated 
fay little worms, and hence the name ; and between them are certain hopper shapea cavities in the 
shale in which, as well as in the perforations of these limestones, salt in a crytallme and solid state, 
it has been ooi^ectured, formerly existed, the saline materials of which have been dissolyed in 
water which percolated through the formation and passed into the basin where it is now found, the 
bed of marl on which is Onondaga Lake, being afterwards formed over it. But the origin of the 
salt water may be said to be at present unknown. Forty gallons of the brine produce a bushel of 
salt, weighins 60 pounds. These are the most productive salt wells in the world in so small a terri* 
tory— two miles lone and one-fourth of a mile wide. 

28. Marcellus, from which the formation is named, is three miles south of this station. 

29. Skaneateles. From the Junction with the N. Y. 0. ft H. R. R. R. the Skaneateles railroad runs 
south up the outlet of the lake of that name over the Comiferous limestone. The lake outlet 
with its falls, amounting to 463 feet to Jordan, affording excellent mill sites and many exposures 
of the rock. Before reaching Skaneateles Village the railroad passes over the Marcellus shales. 
Skaneateles Lake, where the railroad terminates, is 14 miles long, from a half to a mile and a half 
wide ; its greatest depth south of Borodino is 320 feet and its surmce 879 feet above tide. The sides 
of the northern end of this lake, at the beautiful village of Skaneateles, gradually slope to the water, 
corresponding in inclination to each other and adding greatly to the beauty of the lake. The water 
line, with the exception of the south part, is excavated in the Hamilton group. The south part of the 
lake is more narrow, and the banks rise abruptly to a considerable height above the water. The 
Tully limestone^ at the top of the Hamilton, and over that of the Genesee slate, appear to the south 
of Borodino, rismg. when first seen, 160 feet above the lake, and the south end or head of the lake 
is surrounded by the Portage group. Fossils along the lake. Cjuathophylloid corals. 

3D. Avbum, The Gorniferous member of the 9. Upper Heloerberg limestone and the Onondaga 
limestone, which is its lower member, are e:jctensively quarried at AuDum. The State Prison and 
the facings o^many of the buildings of this handsome little city are entirely made of this limestone, 
and several fine churches are built of it. The formation ends at the main street where the 10 a. 
Marcellus shale be^ns, and it extends in the stream up to the outlet of the lake. Beginning below 
the city and following up the stream to the State Prison, the outlet exposes the following section: 
eight feet of the upper part of 6. the Waterlime of the Salina formation, one foot of 8. Oriskany sand- 
stone, over eight feet of 9 c. Onondaga limestone and twenty-seven feet of the Comiferous exclusive 
of its upper member the Seneca limestone. 

31. 0mteva. The Seneca limestone of the upper part of the 9. Upper Helderberg disappears near 
Waterloo and reapi>ears at a distance of six or seven miles west near Oaks Corners. The whole 
mass of limestone, and all the rocks north of it to Lake Ontario, have been removed fi*om all the 
intermediate space, and along the shore of that lake the great depth of alluvium conceals the rock 
if any be present. Near Oaks Corners the limestone suddenly terminates as if broken off and 
removed, leaving an abrupt descent to the east which bears evidence of the erosive action of water. 
Seneca Lake and Lake Ontario probably originally communicated by this deep old channel. Ontario- 
is 196 feet lower than Seneca. The same state of things seems to exist north of Cayuga Lake, where 
the drift material causes the Montezuma marshes and the shallowness of that lake at that end. Sen- 
eca Lake is 40 miles long, 3 miles wide, 630 feet deep, and its surface is 441 feet above tide water. 

32. Jordan. Between Skaneateles Junction and Elbrldge the Oriskany sandstone is over 30 feet 
thick, being at its maximum. At Auburn it is from six inches to two and a half feet thick. 

33. Weedtport. At many points between Syracuse and Rochester, and on the Southern Central 
and other cross roads, are seen numerous hills or short ridges running from north to south, from 
fifty to one hundred feet hieh, with steep slopes and very sharp crests. These are not of drift or 
alluvium, as they appear to Be, but are in reality outliers of the marly deposits of the Salina or On- 
ondaga salt group, with only a thin covering of loose materials. Mount Hope at Rochester, the hilJH 
south of Brighton, Fort Hill Cemetery in Auburn, James street hill and University hill in Syracuse, 
and numerous hc^back ridges about Jordan and other places, are of this character, being Salina 
shales in place, spared when the adjoining valleys were eroded. There are. however, some hills 
composed of gravel, or a mixture of gravel and sand, but veir little glacial drift on this K. B. 

34. Great crops of peppermint are raised here, and this place supplies the world with pepper- 
mint oil. There seems to be some peculiarity in the soil which adapts it for the production n 
this plant. 
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New York Central & Hudson River Ball- 
road. — Oontinued. 
Ms. Direct Road. Alt 



289 

299 
802 
807 
811 
814 
824 
828 
835 
840 
848 
853 
860 
866 
370 



Syracuse.* ^,181 

Wamer*8. ' 

Memphis. 

Jordan.** 

Weedsport.'  

Port Byron. 

Savannah. *',^* 

Clyde. 

Lyons. 

Newark. • 

Palmyra.'* 

Macedon. 

Fairport. 

Brighton.** 

Rochester.* «,^»y 



f 6. Salina or Ononda. 
\Saltgr'p, 71ms.*o» 

427 



407 



« 
(( 
a 
it 
« 

« 



410 
406 
404 
406 

Marshes. 

896 
407 
418 
488 
471 
456 

5 O.Niagara 1. s. 10 ms. 

(( 508 



New York Central & Hudson Blver Bail* 

road. 

Ms. Niagara Falls Division.— Cbnttnued. Alt 



426 
430 
436 
441 
448 
449 
452 



Lockport.»« «oo 
Lockport Juno. 
Hall's. 
Tonawanda. 
Black Rock.*o 
Intem'l Bridge. 
BuflFalo.^o 



5 c. Niagara, 10 miles. 

« 6 38 

6. Salina, 12 miles. 

(( 5 80 

9o. Com. 1. s. 4 ms.*9* 

(( 595 

« 58 4 



Direct Route. 



370iRochester.»«,i«7 



Niagara Falls Diyision. 



870 
880 

883 

889 
892 
896 
481 
407 
411 
416 
420 
426 
437 
446 
447 



Rochester.* «,!» 7 
Spencerport ^^^ 

Adams Basin. 



5S2 



Brockport. 

Holley. 

Murray. 

Albion. 

Enowlesyille. 

Medina.*^ 

Middleport. 

Gasport. 

Lockport.** 

Sanborn. 

Suspens. Bridge 

Niagara Falls.* » 



5 c. Niaga., 10 ms. *<^* 
5 b. Clinton, 12 miles. 

f Railroad runs be- 
•j tween Clinton and 

( Medina. 

*t 546 

5 a. Medina, 23 miles. 

568 



it 
a 



547 



« 545 

5 b. Clinton, 4 miles. 



n 



621 

6c. Niaga., 21ms.*oo 



« 
it 

it 



580 
574 



377 
381 
385 
388 
391 
395 
402 
408 
414 
418 
421 
423 
428 



Cold water. 

ChilL 

Churchville. *7o 

Bergen. 

West Bergen. 

Byron. 

Batavia.*^ 

Crofts. 

Corfti. 

Crittenden. 

Wende. 

Town Line. 

Lancaster. 



895 
868 

848 



438|BuflFalo.*o 



5 C.Niagara, 15 ms.^ ^ * 

488 



ti 
ti 



6. Salina, 17 miles. 



« 



609 



695 

9 c. Comiferous, 3 ms. 

10 b. Hamilton. 13 ms. 

« 8 55 

« 9 c. Comif. 
9 c. Comifer., 20 ms. 






742 
688 
?84 



Buffalo and Niagara Falls DlTision. 




3 
5 
11 
17 
22 
24 

30 



Buflfalo. »«* 

Intem'l Bridge. 
Black Rock.*« 
Tonawanda. 
La Salle. 
Niagara Falls.* 9 
Suspens. Bridge. 

Lewiston.*^ •** 



9 c. Comif. L s. 5 ms. 

tl 59 5 

« 595 

6. Salina, 15 miles.^so 
5 c. Niag. 4 miles.s^* 



« 



680 



r 5 b. Clinton, 5 a. 
\ Medina. Lake, 245 . 



35. Irondequoit A few miles east of the mouth of the Genesee River, the Irondequolt Creek 
empties into the lake, ^flowing in a deeper channel than the Genesee, but through deposits of sand 
and gravel. Professor Hall suggests with much probability that the Genesee ran in the channel of 
the Irondequoit, but when that was filled with gravel and the region elevated, the Genesee was 
turned westward and compelled to cut its present rocky bed like the Niagara. This phenomenon 
is not rare, but is many times repeated in this State. See notes 31. 38, 39 and 110. 

36. Boe?M8t6r. See Genesee Falls out of the car windows on the north side at the east end of 
the station house. The gulf of the Genesee River, from Rochester to Charlotte, is remarkable for 
the striking example of erosion which it exhibits. The distance is seven miles, in which the river 
forms three cataracts over three distinct formations, the Medina sandstone the lowest, 84 feet fall ; 
the Clinton 26 feet one and three-fourth miles below, and the Niagara groui> 96 feet £aI1, close to the 
railroad bridge. It is evidently the ditferent hardness of the groups or their varying facility of de- 
composition that have produced these falls. These three falls at first vfere but one, and at this time the 
lower ones are gaining probably on the upper one and the time may come when they will unite again. 

37. The 5 a. Medina formation is named after this place. Layers filled with Lingula and Lepm-dUia. 

38. At Lockport is a repetition of the Rochester and Niagara Falls ravine in the Niagara lime- 
stone and shales here crossed bv the railroad on a high bridge. Here too. a mile west of the city, 
you can see on the north side of the railroad an old, dry channel from which the stream was diver- 
ted by the drift, corresponding to the Irondequoit at Rochester and St. David's at Niagara Falls. 
There is another of these dry, old channels at Oak Orchard. Niagara fossils found here. 

39. Niagara Falls are six and a half miles south from Lake Ontario at Lewiston, and the whole 
distance the river runs in a gulf, which, at the falls, is 160 feet, and at Lewiston, 300 feet deep and 
eenerally about twice as wide at the top as at the bottom. The rocks passed through by the receding 
falls are the Medina sandstone, the Clinton group of limestone and shale, and the Niagara limestone 
and shale. These rocks have a slight southerly dip, and all except the Niagara group have disap- 
peared beneath the bed of the river, the falls being now in the Niagara group entirely, the shale 
lying beneath the limestone. At the whirlpool, a little more than three miles below the falls, on the 
west bank of the river, the continuity of the rock forming the bank is interrupted by a deep ravine 
filled with drift material. This ravine many be traced two miles in a northwest direction, and from 
thence another depression can be followed to Lake Ontario at St. David's four miles west of Queens- 
town. When the ravine to St David's was blocked up by drift materials the stream would be forced 
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New York Central & Hudson Blver Bail- 
road. — Coniinufd. 

Ms. Ganandaigua and Tonawanda Division. Alt. 



0{ Canandaigua. ^ ^ ^ 
SEastBloomfield. 

12MiUer'sCor'B.i8 8 

15 West Bloomfield. 

18 Honeoye Falls. 

26 West Rush. 

26 Erie R. R. June. 

28 Maxwell's 

33Caledonia.ia6 

40LeRoy.i" 

44 Stafford. 

60Batayia.«i 

67 East Pembroke. 

63 RichTille. 

66 Falkirk. 
67Akron.i2 6 

74 Clarence Centre. 
77 Transit. 
80 Gettzville. 
86 Tonawanda. 



10b.Hamin,16m.7 4o 

« 88 3 

« 896 

C( 

9c. Comifer. 2m8.*77 
6. Salina, 22 miles. 






658 



9o. Comif., 26ms.»'a 



« 



894 
895 
885 
828 
848 
765 

6. Salina, 21 miles^^^s 



10 b. Hamilton. 

9 c. Comiferous. 
({ 

« 



«< 

« 



580 



New York Central & Hudson Blver Bail- 
road.— Cbntinued. 

Ms. Charlotte Branch. Alt. 



370 Rochester.* «,!»» 



379 



Charlotte. »» 



{ 



508 



6 c. Niagara. 
5 b. Clinton. 
5 a. Med., (Lake, 245) 



Troy & Schenectady. 



148 Troy. 
161 Cohoes. 
164 Crescent. 
160 Niskayuna. 

Aqueduct. 

Schnectady. 



166 
170 



Hud. Riv. & 2 b. Pots. 
** Falls, 70 Feet. 



(« 



C( 



4 b. Utica. 



(< 



Skaneateles Bailroad.2 9 



Syracuse, 
0! Skaneateles Jo. 



8 
4 
5 



Mottville. 
Kellogg's Mills. 
Skaneateles. 2 <^ 



(A.B before.) 

9 0. Comiferous. 

10 a. Marcellus. 



408 
610 



«< 



10b. Hamilton. «»<> 



to find its present rocky channel. Even though the drift rose only a foot higher than the rocks it 
would as enectually force the water over the rocks as if it formed a mountain. €k>uld the river have 
once surmounted the drift, its work would have been comparatively easy in wearing out a bed 
through the old ravine, but till it was able to flow over the barrier it would have no power over it, 
and must commence its slow work of wearing away the solid rock. The present gulf shows us 
what it has done since the drift period. J. Hall and Sia Chablto Ltzll. 

40. At Black Rock there is only from 6 to 14 inches of the Onondaga limestone which is of a 
grayish color, crystalline and contains few fossils. The Comiferous limestone above it is 26 to 30 feet 
containing abundance of hornstone. It is dark colored, fine grained, and in its fresh fracture, and 
particularly when wet, it presents an almost black appearance, which has given the name of Black 
Rock to the place. It affords good quarries of excellent building stone. From the occurrence of 
the Comiferous along the south end of Lake Erie and its dip southw^ard, it seems probable that the 
bed of this lake has never been excavated below it, and that it now 'forms the floor beneath the de- 
posit of alluvium. It seems that there are others of the lake bottoms composed of limestone, espec- 
ially Lake Ontario. See note 71. This is probably for the reason 'that it received a polish from the 
action of glaciers which then passed over It, while the resistance of the grit of the sandstones and 
shales was more favorable for deeper excavation. Lake Erie is 230 miles long, 60 miles wide, 140 feet 
deep and its surface is 669 feet above tide. 

41. Batavia is the highest point on the N. T. C. A H. R. R. R., and one of the highest in Western 
New Tork, being 896 feet above tide. This is caused by there crossing the 9 c. Heiderberg forma- 
tion, which maintains its elevation although not observable as a mounutin range, being overcome by 
easy grades. Notice the elevations of the railroad crossings of the Heiderberg and Hamilton range, 
although the railroad seeks the lowest points ; Bufiklo, 684; Batavia, 896; Le Roy, 872; Canandaieua, 
liO; Auburn, 716; Skaneateles, 890; Tully, 1249; Cazenovia, 1249; Cooperstown, 1193. When the valleys 
cut through the limestone, the summit is further south on the Hamilton or Portage. 

42. Lewiston. Tourists should not fail to go down to Lewiston. the terminus of the Buflalo and 
Niagara Falls division. This railroad ride, although little known, is one of the finest in the United 
States. It follows the bank of the Niagara River, affording admirable views of the rapids and the 
formations displayed in the gulf. Nowhere in the State are there better seological sections. On the 
Canada side, also the Canada Southern Railway, running to the mouth of the Niagara River at Niag- 
ara City, affords one good view of the &lls, but no such remarkable sections of the rocks as on the 
American side, where the railroad overhangs the fearftil torrent of the river for several miles. 

43. KnotoeriviUe. The Heiderberg mountain shows finely on the left or southwest side of the 
railroad opposite Guilderland and Enowersville. The railroad passes through it between that place 
and Dnanesburgh. The mountain is capped by the 7. Lower Heiderberg limestone forming a steep 
precipice along its summit, and this rests on the 4 o. Hudson River slates. Back of Enowersville 
two notches are cut out of the mountain by two streams, leaving a picturesque, fortress-like bluff of 
the limestone. The Heiderberg formations are named from this mountain. See Note 168. 

44. 'At Howe's Cave large quarries on the railroad track. Good place to examine Lower Heider- 
berg limestone and to collect fossils. The cave is an old underground water channel, and it is several 
miles long. Notice that the limestone at Cobleskill is l^er Heiderberg and that at Howe's Cave 
Lototr Heiderberg. On no other railroad can you see them both. 

46. Cooperstown is seated at the south end of Otsego Lake on a dike of alluvium. This lake 
is a handsome sheet of water seven miles long, one and a half wide, 1193 feet above the ocean. 
Ifc has a high ridge of the Hamilton group on the east side, a low and interrupted range of the same 
on the west side, and an elevated projection on the northeast end. This lake is one of the head 
waters of the Susquehanna, the valley spreading out to the southwest. See also 186. 

46. Sharon Springs. All the large sulphur springs of the State, Avon, Clifton, Richfield, etc., 
and many small ones, rise from the waterlime. Glacuu Striae here and at Cherry Vallev. 

47. Cherry Valley. The railroad is on Comiferous, but the cliffb and gorge are Waterlime, Lower 
Heiderberg, Cauda Galli, and, slightly, Oriskany. Marcelhis and Hamilton form the hills on the south. 
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Delaware ft Hudson Canal Co's Railroads. 

Ms. Albany and Susquehanna Railroad. Alt. 




6 
7 
11 
14 
17 
24 
27 
81 
86 
89 

45 

60 
67 
62 
67 
70 

76 

76 

79 

82 

90 

96 

99 

108 

108 

114 

119 

127 

182 

184 

142 




15 
29 

46 
50 
54 
59 
68 



Albany.io,iai 
Adamsyille. 
Slingerlands. 
New Scotland. 
Guilderland.i*' 
Knowersville.*' 
Duanesburg. ^•^ 
Quaker Street. 
Esperance. 
Central Bridge. 
Howe's Cave.** 

CobleskiU. ^o* 

Richmondville. 

East Worcester. 

Worcester, mo 

Scheneyus. i*** 

Maryland, i^^o 
f Cooperstown 
\ Junction.** 

Colliers. 

Emmons. 

Oneonta. 

Otego. 

Wells Bridge. 

UnadilU.1** 

Sidney. »»<> 

Bainbridge. 

Afton. 

Nineveh. 

Tunnel. 

Osbom Hollow. 

Port Crane. 

Binghamton. ^ * * 



Saratoga. 

Ballston. 
Schenectady. 
Quaker Street. 



265 
810 



908 



CobleskiU. 
Hyndsville. 
Seward. 

Sharon Spr*gs.** 
Cherry Valley.** 



4 c. Hudson River. »<> 

ti aia 

« 214 

<( 827 

« 329 

« 459 

** and Utica. 



« 



u 



769 



7. L. Helderberg. 

« 78 2 

8. Oriskany. ^ 
9o.U.HelderVgl.s.3. 



10 a. Marcellus. 
ii»» '* 10b. Ham. 
10 b. Hamilton. 



OD 



11 a. Portage. P\ 

B 



lib. Chemung.® 1118 



(( 



« 



(( 



u 



5-1087 
1054 
1049 
1022 

12. Catskill, synclinal. 

(« 9 94 

lib,. Chemung. »79 

(( 108 2 



« 



1115 

1041 

859 



8 a. Calciferous and 
4 a. Trenton. »o* 
4 c. Hudson Kiver. 



{ 






246 



9 c. Upper Helderberg. 

« 1112 

« 1177 

7. Low. Helderb. i««8 
9o.Com.&Marc.i»ai 



Cooperstown and Susquehanna Valley R. B. 



76 Junction. 



11 a. Portage. 



91 Cooperstown.* * 10 b. Hamilton. 1 1 » a 



Delaware and Hudson Canal Company's 
Bailroads.~Cbnttnt4ed. 

Middleburg and Schoharie, and Schoharie Val* 
Mg. ley Railroads. Alt. 





8 

6 

9 

12 



Central Bridge 
or Schoharie 
Junction. 

Hollenbeck*8.*« 

Schoh'e C. H.*» 

Borst's. 

Middleburg. 






4 c. Hudson River. 



« 



9 b. Schoharie grit.« 10 
7. Lower Helderberg. 

10 a. Marcellus. «*» 



Nineveh Branch. 



119 
122 
127 
130 
138 
140 



Nineveh. 
Centre Village. 
Ouaquaga. 
Windsor. 
Comstock. 
Jefferson June. 



11 b. Chemung. 



« 



1082 
964 
991 



Saratoga and Champlaln Division. 





6 

9 

12 




6 

12 
26 

82 
48 
49 
67 
60 

64 



71 





7 
10 
14 



20 
22 

24 



Albany. 10,1" 
West Troy. 
Cohoes.«o 

Albany Juncticn. 



Troy. 

Albany June. 
Aechanicsville. 
Ballston. 
Saratoga. *•* 
Gansevoorts. 
Fort Edward. 
Smith's Basin. 
Fort Ann. 

Comstock's. 



WhiteHaU.i»9 



White Hall »i 

Chubb'sDock. 

Dresden.*' 

Putnam. 



Pattuiwa. 
(Mt. Defiance.) 
Ft. Ticonderoga. 
(Ticon'ga Creek, 
?Tunnel.) 
Addison June. 



4 c. Hudson River. * o 

« Falls 70 ft. 
« 



4( 
<( 
(( 
(C 



30 



810 

4 a. Trenton & Calcif. 



{ 






141 

quarries. 



2 b. Potsdam. Fine 
surface exposures 
for 4 miles. 

{2 b. Potsdam. Fine 
expos'rs on 1 a. Lau- 
rentian gneiss. ^ ^ * 



*« Lake, «« 
8 a Calciferous. 

" & 1 a.Laur. back. 
1 a. Laurentian. * i * 

3 a. Calciferous bluff. 

4 a. Trenton. Valley. 
1 a. Laurentian. 

outlet of Lake George.) 
4 a. Trenton. 

" large valley. 



48. On either side of the valley, according to Prof. Hall, is the following section : Pyritiferous 
shales, (Clinton group); Coralline limestone, (Niagara); Waterlime, (Salina): Tentaculite; Pentamerus; 
Delthyrls shaly limestone ; Upper Pentamems. (Lower Helderberg); Oriskany; Cauda Oalli ; Bcho- 
harie grit; Onondaga limestone, (Upper Helderberg). At Hollenbeck*B are cliff ^s of Hamilton, "Vro- 
man*s Mose." 

49. The Schoharie grit formation was named flrom this place. The fossils peculiar to it are 
found in the mountain one and a half miles northwest and northeast of Schoharie. See note 160. 

6U. See ftom oar windows the great falls of Mohawk; 70 feet high, over Hudson River slate. 

61. White Hall is usually called the head of Lake Ohamplain, but the lake for 16 miles is rarely 
more than 100 to 160 yards wide. It is in fact a mere channel oetween mud flats and clayey alluvium. 
Lake Champlaln is 112 miles long, 600 feet deep, and the surface being only 96 feet above Ude, it 
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4 a. Trenton. 
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1 a. Laurentian. 



122 
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Rouse's P'nt.' 

(Con in Canada, 



Plattstiurg. 

S Salmon River. 

S Laphamg Mills. 

OPeru. 
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2 b. Potadam. 
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2 b. Potsdam. 



4 a. Trenton. '»' 
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" &40.H.R. 
wer CAmbrian. 



Hudson River. 
unb.&4o.Hnd.R. 
wer Cambrian. 



chasiQ In tbe Laarentlan or Pritnltlva 

,h« alope ia abrupt, but on th^ eaat 

— ., bordered by Bteep banks of blue nnd 

iris feel Ihlok, but lis Brestaet ^elght I. 

miitnre of olsy imd Ban5, but none fa tho 



rocks. On tbe neat elda, Hbare the mouDlsin ranges reaob It 
 '  Umany pl»oe • • -  

. .., _ _... _ilende Dorth tothe mouth ot the Bt, Lawrence Kiver. inAi- 

baoy County It ia an ImmeoH maaa and la known ai tbe Al bany clay. 

03. From Dresden to Port Kent, 61 miles the LaurentiaD bills are the westem boundary of the 
valley of Lake CbamplalD. Batat many points this monnloin ridge recedes from the lake, leavlnE 
nooks and Talleya, in which are patches of S b. CbMy and 4 a. TrenWin limeBlone along tbe rallnMd. 

63. The maKnetlclron ore mlneBbackoi FortHenryare worth a vialt, the bed or the ore being 
more than 100 feet thick. The mining of these heavy beds is on a grand scale. 

M. From M Weetport lo T7 Port Kant, the fbnuation, according to Cr. Hunt, is 1 0. Norian or 

6e. At tbe village of Esaei, on the lake and between Whailonsburgh and Willsbcroagh Btationa, 
isaboid bluff, 100 taa»featbiKhaboTathelake,^of 3 b. Chasy IlmeBlime. 

W. Tbe Adirondack Mountains commence at Little '"-"- -■' 
Valley, and run northeast to Fori Kent e ~ ' "' 
is 6,*#r feet high, the summit I " " 
peaks 5,000 feet high, each disi 

BlackBlTer^anddlTldlagthenorth halfof the State into two separate geological 1»sIub 
are directly west of WeatporL several miles to the west of the railroad. Only a glimpse ot one oi 
tham can be had from the railroad. In the Adirondack pass In Essex Coilnty, Is a perpendicular 
precipice or naked vail of rook l.OOO feet high and more than half a mile long. There !s not prob- 
ably In the Eastern States an object of the kind bo viut and imposing as this. Emmons, 21B. 

" "'raatPortSentandvislttheADsableTBlley, which le Interesting for the Ausable chasm, 
 - — -■ — '■" "• , Is compelled to flow 



ST. Stop at 
here fbr at lei 



inly from 



t Kent on Lake Ohamplaln. Ae moat elevatedjjeak, Mount Maroy, 
Ingjuitupon the region of perpetual frosL There are four other 
St abODt S miles from the other, ^bis group of Adirondack Moun- 



id the eources of tl 



son, Ausable, Racket 



t and visit the Ansable Tslley, w 
lies tbe AuBaUe Biver, a lar; 



K. TheSb. Chat7 formation wa ._ 

Chusy fossils, JUfWdm Rhmeliimtaa, eta. Bee Note «l. j 

B9. The rock wbloh jbrms Diamond lAand in Lake 
oua Id^e Oeorge la BD miles long, l>j miles wide, and II 



foot of Cathedral rocks. 

ram this locality. Off line of R. R. are abundant 

3od example of S a. Caloifsr- 
ibout 80 feet above tide water. 



ani^LCe ia 
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Mb. 



Adirondack Railroad. 



Alt. 




6 


Saratoga. « <» * 
Greenfield. 


4 a. 
2 b, 


Trenton & 3 a 
Potsdam. 


Cal. 

564 


10 
13 


King's. 6 
South Corinth. 




ft 


688 
606 


17 
22 
30 
36 


Jessup'sLanding. 
Hadley.«o 
Stony Creek. 
Thurman. 


la. 


Laurentian. 


606 
606 
569 
686 


44 


The Glen. 




(( 


712 


47 

60 


Washbu'n'eEddy. 
Riverside. 






816 


58 


North Creek. 




<< 


976 



Cbateaagay Railroad.164 






Plattsburg.i«i 


4 a. Trenton. 


8 


Morrisonville. 


2 b. Cambrian. (?) 


12 


Cadyyille, 


<( 


17 


Dannemora. 


1. Laurent. & 2. b. Cam. 


22 


Saranao. 


« 


34 


Lyon Mt. 


« 



Crown Point Iron Co's R. R. 




18 



Crown Point. 
Hammondyille. 



1. Laurt. &4 a. Trent. 
1. Laurentian. 



Utica and Black River R. R. 




6 

10 
12 

16 
18 
19 
21 



Utica. 
Marcy. 
Stittville. 
Holland Patent. 
Trenton. 
Trenton Falls. «» 
Prospect. « 2 
Remsen. 



4 b. Utica, 12 ms. **« 

tt 687 

it 660 

4 a. Trenton, 32 ms.« 8 

840 



« 



840 
1010 
1185 



Ms. Utica and Black River R. R.— Cbn. Alt. 



25 East Steuben. 



28 
35 
88 
42 
45 
51 
54 
58 
66 
70 
74 
81 
83 
85 
92 



104 



74 

92 

98 

101 

108 



74 

83 
87 
90 
98 

95 

101 
108 
113 
118 
123 



Alder Creek. 
Boonville.®* 
Ley den. 
Port Leyden. 
Lyons Falls.** 
Glendale. 
Martinsburg.6^ 
Lowville. 
Castor Land. 
Deer River. 
Carthage. 6* 
Great Bend. 
Felt's Mills. 
Black River. 
Watertown.6^ 



Sacket's Harbor. 



Carthage. * * 
Theresa June. 
Orleans Comers. 
Lafargeville. 
Clayton. 



Carthage.** 
Sterlingsville. 
Philadelphia. 
Shurtliff's. *i« 
Theresa Junct. 

Theresa. 



Redwood. 
Rossie. 
Hammond. 
Briar Hill. 
Morristown. 



826 



261 



4 a. Trenton. 
« 

•< 

(< < 9 

1 a. Lauren. 1 m. *** 
4 a. Trent, 28 ms. ^so 

« 760 

« 745 

u 
ti 

1 a. Laurentian. ''^^ 
4 a. Trent. 18 ms. ^^o 

t( 620 

U 89 7rj(5 76 

Tren.,Birdseye &Blaok 



t( 



455 



1 a. Laure'n 6 ms. '*o 

2 b. Potedam. »*i 

3 a. Calciferous. 

« 

2 b. Potsdam. asa 



1 a. Lauren 1 m. '^ 

3 a. Calcif 1 m. «»* 

2 b. Potsdam, 8 m8.*85 

** Iron ore. 

(( 40ft 

1 a. Laurentian and 

2 b. Pots. 18 m8.«*» 

<. 6 6 

" Lead mine. 
2 b. Pots., 10 ms. 8*» 



{ 



(« 



276 

** & 1 a. Laur'n. 



60. This railroad cuts through Treaton, Calciferous and Potsdam within less than 10 miles of 
Saratoga. Fine Sections of ripple marked Potsdam in railroad cut in Greenfield. The Ausable chasm 
is repeated at the High Falls of the Hudson at Luzerne or Hadley station on the Adirondack Bail- 
road, in Warren County, where the river flows for a mile through a gorge at the junction of the 
Potsdam sandstone and the gneiss. The walls rise in some places to a height of one hundred feet. 

61. PoUdam. This is the localitv which gave the name to the Potsdam sandstone. See the 
description of that formation in another part of this volume. 

62. Trenton Falls, For about three miles between Trenton Falls station and Prospect station and 
a mile or two east of the railroad, the East Canada Creek has cut a passage through the Trenton 
limestone, the sides of the excavation rising vertically with an average height of over 100 feet. In 
this passage are the Trenton Falls or Cascades which have ^iven so much celebrity to the place, just- 
ly meriting hy their number, beauty and position, the admiration they receive. Including the one 
at Prospect Village there are six falls, five of which are placed at intervals somewhat regular and 
occupy the middle part of the excavation. The rock is in thin layers of from 6 to 10 inches in thick- 
ness, separated by tnin layers of shale, and contains trilobites in prodigious numbers. The forma- 
tion derives its name from this place. It is 500 feet thick and about seven miles in breadth. Going 
east or south it grows thinner and is about 30 feet thick in the Mohawk Valley. The stone quarried 
at Prospect and used at Utica. is the upper part of the Trenton, which is here of a gray color and of 
a more solid anH crystalline structure and appearance. Going on north by this railroad you travel 
for many miles^n a terrace of the limestones of this group, forming the banks of Black River, 
which has its rdcky channel in this formation all the way to Watertown, with three important falls 
at Lyons, Carthage and Watertown and many cascades. Very picturesque scenery and interest- 
ing geology, with an abundance of fossils. 

63. BoonviUe. The first range or cliff of limestone on Black River, extending by the side of the 
river flrom opposite Boonville to Watertown, is the Birdseye limestone. It is ofa light dove color 
which by long exposure to the weather becomes of a light ash gray or white. It is in thick, straight 
layers, with straight, vertical joints, giving the rock when quarried the appearance of a wall, ana it 
has a compact grain and smooth fracture. 

64. At Lyons Falls, Black river falls 63^ feet over gneiss or 1 a. Laurentian rock. Thence to 
Carthage it falls but 9 feet and there is another fall over gneiss rock. 

65. The high hills west of Martinsburg are of the Hudson River group. 
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Rome, Watertown and OgdeusbariT 
Ms. Bailroad. Alt 



Rome. 

11 



14 

18 

23 

28 

31 

37 

42 

47 

52 

54 

59 

63 

72 

73 

78 

83 

90 

96 

101 

108 

116 

123 

129 

134 

142 



42 

47 
50 
55 
60 
63 
J71 

73 
72 
76 
86 
89 
93 
_97 

123 
131 
142 
148 



445 



Taberg. 

McConnellsyille. 

Camden. 
West Camden. 
Williamstown. 
Easoag. 
Albion. 
Richland.* « 
Sandy Creek.»«« 
Mannsyille.- '** 
Pierrep't Manor. 
Adams. «» »•» 
Adams Centre. 
Watertown June. 
Watertown.*^ 
Sanford'sComers 
Eyan's Mills. 
Philadelphia. 
Antwerp. 
Keene's. 
€k>nyemeur. 
RichvUle. •" 
Be Kalb Juno. 
Rensselaer Falls. 
Heuyelton. 
Ogdensburg. 



Riohland.«8 

Pulaski.7o 

Sandhill. 

Mexico. 

New Hayen. 

Scriba. 

Oswego. ^1 



280 



Watertown.*^ 
Watertown June. 
Brownyille.^a 

Chaumont. 
Three-Mile Bay. 
Rosiere. 
Cape Vincent. 



De Ealb June. 
Canton. 
Potsdam. •! 
Potsdam June. 



{ 



4 c. Hudson Riyer. 
** 11 miles. 
5 a. Medina and 
Oneida Conglom- 
erate, 81 miles. 

« 5 20 






« 



« 



{( 



604 
686 
S4t 



(t 



«• 



4 0. Hudson R. 12 ms. 

Lora. shales. 

deep gulfs. 
4 a. Trenton limestone. 

(( 619 

Tren., Birdseye <3 
and Black Riy.,§ *<>» 

3 a. Calciferous. '^ 
2 b. Potsdam. ^g^s* 

1 a. Laure'n, Iron ere. 

2 b. Potsdam. 

1 a. Laurentian. 

*♦ Iron ore. 

2 b. Potsdam. 

3. a. Calciferous. »*« 



5 a. Medina. 

4 c. Hudson Riyer.* ^ 7 

5 a. Medina. •!• 

« S75 

« S06 

u 

" Lake, 245 



4 a. Trenton. 



({ 



{{ 



« 



« 



M 



455 
408 

294 



253 



1 a. Laurentian. 

2 b. Potsdam. 

3 a. Calciferous. 



Roiiie»Watertowii A Oipdensbnrg B. "R^^OcM, 
Ms. Syracose Diyiaion. Alt 





5 

8 
11 
15 
18 
22 
24 
27 
31 
34 
39 
45 



Syracuse. > 7 

Liyerpool. 
Woodward. 
Clay. 

Brewerton.io" 
Central Square. 
Mallory. 
Hastings. 
Parish. 

Union Square. 
Holmesyille. 
Pulaski. »» 
Sandy Creek Ju. 



6 a. Medina. 



{ 



6. Salina or Ononda- 
ga Salt group. ^<^* 



(( 



5 c. Niagara. 
5 b. Clinton. 



{( 



884 



«< 



« 



474 



4 c. Hudson Riyer. 

« 8 20 

877 
559 



« 



M 



Lake Qptario D iyision, West. 




4 

7 

10 

13 

16 

20 

26 

31 

36 

38 

41 

47 

52 

56 

59 

64 

66 

70 

76 

80 

83 

86 

90 

92 

97 

100 

103 

106 

110 

114 

118 

123 

127 

128 

132 

147 

166 



Oswego.'* »8« 

Fumiss. 

Wheeler's. 

Hannibal. 

Sterling Valley. 

Sterling. 

Red Creek. 

Wolcott. »•<> 

Rose. 

Alton. 

Wallington. 

Sodus. 

Williamson. 

Ontario. *** 

Union Hill. 

Webster. 

Pierce's. 

Sea Breeze. ■' 

Charlotte." 

Greece 

North Parma. 

East Hamlin. 

Hamlin. 

East Kendall. 

Kendall. 

East Carlton. 

Carlton. 

Waterport. 

Carlyon. 

Lyndonville. 

County Line. 

Somerset. 

Hess Road. 

Newfane. 

Coomer Road. 

Wilson. 

Rawsonville. 

Lewiston.'*^ 8 58 



5 a. Medina. Lake, 245. 



«< 
«< 

5 b. Clinton. 
« 

it 



526 

"Fossil iron ore. 



«« 



M 



U 



« 



430 
u 604 

"Fossil iron ore. 



(( 



ti 



a 



5 a. Medina. 



255 



t€ 



« 

« 
{( 
tt 



tt 



u 



<( 



(( 



(( 



(( 



(« 



(( 






sio 



349 



332 



300 



Lake, 245. 



66. The Laurentian rocks cover the whole of the country east of the Black River and the later 
formations west of the river, the 9ppoBite sides forming the strongest contrast imaginable as to 

roc gSf »o^^» wfterto^*he Eanks o?the Black River present fine sections of the limestone visible 
from the car windows, showing the Trenton limestone, Black River limestone and the Birdseye 
limestone. There is a mass forming the Black River sub-division, known to quarrymen as the seven 
feet tier, lying between the Birdseye and Trenton limestone. At the Isle LaMotte, near ^'J'^y , J n 
Lake Champlain. it is a black marble, but at Watertown it is only suitable for ordinary purposeH. 
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,„ D WBlerloirn lire 35 feet perpendicular over the llmeBtDueg ittbafloBpen- 

■lOD Bridas, and llS feel wUhIn ifie ally llmiM In ili ■epante tai}i. Oood louri^ for fosalls. 

es. There tie two milea of nplia In Sslnioii Riiar, nhloh tennlniite In a fall of loT faet. At 
high water the sheet of wataria potest Tide, nod nt low water aboat half th»t eiteDt. The Tall Is 
aver the irey eandstoneofthe Sa. Medina, and Is eeven miles aorthaaaC from Bichland. 

es. Adamt. Ttie QulT of Loralne, on 8oath Band; Creek, la agenaloe caooonpon a smalt stream 
flawlnic thrnugn Che Loraiae or Hudson RiTer slates, Utioa slate and Trenton limestone In the town 
orLoraine.trom Khioh some Reoiogists prefer that name for the formation. The walls are perpen- 
dicular and Tarr in height from lOU to 300 [Set. and tlie gulf larles ip width np to 16 rode. There are 
aereraloftheseguUsin Jefferson Coan^, some of iham 12 miles in length reaching to tho etartlng 
poldti of (he a(r«mB. A eoavenieut place to etady the Loralne shales, a hnge mass ofmudrock, 
UthepIeaBantTlllueof Adama. There are two of thsae gulfs within two miles southeast in the 
lo»u<dLonln(L tNiTnot on the stream la tbe village, which is on Treclon limestone. On the way 
aIiMrT«sTemark>U« moraine of naked Laurentian Wnlders, some of them very large. This ridj^e 
eroaseelhenllroadJaatsoDth of Adam% where ore many boulders in the flelds.and Is said (o ex- 
tend ttom I«ke Ontario south of Woodlbrduortheast Into Canada. Therldge road, whlchmnsall 
■long L^e Ontario, also oocors here a little nearer the lake than the ridge of boulders. 

TO. TheehalesandeandstonesatPulaakiare theupper partof the 4 o. Hudson Blver, whiah 
were at Hrsl called Pulaski Shales, or the Shales of Salmon River, and Loralne Bhales. It Is the only 



rock at PalaskiTUUgs and Is fnll of (bssils, while tl: 
.. _. ..■;..-_. ■-■■- 11 other New 



lakes. Is a lake of eicavatlon. Along its 
. On its south or New York shore we And 
  ■ingth of tl   ~   



lered and lOO feet in thi 

Trentor. . 

« K US feet above tide wi 



.._ ._ -JB grayB a. Mad Ina formation, 

t in the 4 b. ITtIca slate, the whole making a thickness of 
I Kurfaoe of the 4 a. Trenton limestone being its bottom. 
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Delairwre, liaokawaauiA and Western 
Ballroad.— a>n. 

Ms. Binghp'nton to Buffalo. Alt. 



207 


Binghamton.^<^ 


11 b 


Chemung. 


S6S 


215 


Vestal. 






828 


221 


Apalachin. 






819 


228 


Owego.i * * 






815 


23d 


Lounsberry. 








236 


Nichols. 






789 


242 


Litchfield. 








246 


WaTerly.i«» 






886 


250 


Williwanna. 






801 




LowmansYille. 




' « 


828 


263 


Elmira. 






855 


267 


Horseheads. 






911 


272 


Big Flats. 
Gibson. 




M 


906 


278 


Coming.^ « « 




« 


989 


281 


Painted Post. 


Fossils. " 


945 


284 


Coopers. 




(( 




287 


Curtis. 




tt 




289 


Campbells. 




« 


1015 


293 


Sayonia. 




U 




298 


Bath.ao» 




tt 


1101 


302 


Kanona. 




tt 




806 


Avoca. 




tt 


1193 




Wallace. 




ts 


1382 


314 


Cohocton. 




tt 


1887 


319 


Bloods. 




<( 


1817 


827 


Perkinsyille. 




(( 






Wayland. 




(( 


1859 


832 


Dansyille. 


11a. 


Portage. 


1088 


832 


Groveland. 




(( 


698 


846 


Mt.Morris. 


10 c. 


Genesee. 


674 


849 


Tieichester. 




(t 


650 


858 


York. 




tt 


989 


868 


Roch.& Pitts. Ju. 




tt 




867 


East Bethany. 




u 


958 


874 


Alexander. 


10 b. 


Hamilton. 


890 



Bel^ liaok. * Western R. R.<-Ckm. 
Ms. Binghamton to Buffalo.— Om. Alt. 



380 Darien. 



387 
396 
403 
409 



Alden. 
Lancaster. 
East Buffalo. 
BuflFalo.9o 



800 



10 b. Hamilton. «^» 
10 b. Ham. & 9 c. Com. 
9 0. Comiferous. •*» 

« 677 

M 588 



Northern Central Railroad. 




6 

10 
13 
19 
22 
29 
31 
33 
37 
41 
45 
49 
51 
55 
58 
61 
68 
69 




4 
6 

10 
13 
16 
20 
22 
23 
27 
31 
34 



Elmira.io» 

Horse Heads. 

Pine Valley. 

Millport. 

Havana.8»,i«i 

Watkins.8«,i«* 

Rock Stream. 

Big Stream. 

Starkey. 

Himrod's. 

Milo. 

Penn Yan.^ ^ 

Benton. 

Bellona. 

Hairs. 

Stanley. 

Lewis. 

Hopewell. 

Canandaigua.^* 



Sodus Point. 

Wallington. 

Sodus Centre. 

Zurich. 

Fairville, 

Newark. 

Marbleton. 

Outlet. 

Phelps. 

Orleans. 

Flint. 

Stanley. 



11 b. Chemung. »«» 
865 u Valley drift. 

U tt 865 

11 a. Portage. 

« 44 7 

478 tt Lake,**i 
« 

10 0. Genesee, Gulf. 

« 810 

M 799 

. «* 857 

** & Portage. 



75« 



tt 



tt 



10 b. Hamilton. 
tt 

u 

tt 

tt 

Lake,668« 



868 

• 04 

850 
740 



5 a. Medina, Lake 245. 



tt 

5 b. Clinton. 
<« 

5 0. Niagara. 
6. Salina. 

9 0. Comiferous. 

tt 

tt 

10 b. Hamilton. 



418 



•04 



72. Midwi^ between Watertown and BrowDTllle the whole river fieJls 60 feet in less than half a 
mile, runnlDg in a gorge with high banks. 

73. 7W^. The Tully limestone, separating the Hamilton from the Genesee, which is named 
from this place, is not seen on the ndhroad, but is found fUrther to the west. Outcrop in grove S. E. 
of the village. The swamp near Preble is supposed to be underlaid by the TuIIy limestone. 

74. Between Syracuse and Jamesville are good natural sections of the 6. Waterlime and 9. 
Onondaga and Ck>miferoua limestones, many quarries and natural cliffs. Beyond Jamesville observe 
the transition into the Hamilton group where the high hills begin, the Marcellus shales being 
deeply excavated. Visit Green Lake, near Jamesville. 

76. The red sandstone of the 6 a. Medina formation is well displayed at Fulton, in Oswego County, 
where it causes the Oswego Falls and forms the banks and bed of the river above and for half a mile 
below. The upper layers are covered with Fueoidea HarUmi^ some of them of gigantic size. 

76. The 6 b. Clinton formation is named from this place. 

77. This is one of the best railroads in the State for geological observations. There are many 
pointe on the Cayuga Railroad where the junction of the Hamilton with the Tully limestone and of 
the latter rock unth the Genesee shale, and of the Genesee with the Portage group are perfectly seen 
in jnxtaposition. The lake affords every evidence and facility for geological sections, with fossils. 

78. Cayuga Lake is 40 miles long, 3^ miles wide, 390 ft. deep, and its surface is 376 ft. above 
tide. 

79. The gjrpsum beds are finely displayed just north of Union Springs, and large quantities are 

1>roduced for market. South of the town the 9.upper Helderberg range crosses, and causes an islet 
n the lake. Its lower layers, the Onondaga limestone, make beautiful quarries. 

80. The low clayey land extending nearly to Levanna is on the 10 a. Marcellus shale. The first 
rock south of this is the dividing line between the Marcellus and Hamilton. 

81. The 10 b. Hamilton presents its first bluff south of Aurora, 20 to 50 feet high, containing 
numerous fossils. Further south are many others, some of them 100 feet high, extending for miles. 
Nothing could be finer than these geological sections of the Hamilton. 

82. The Tully limestone first appears at Lake Ridge, flrom which the station is named. It is the 
dividingline between the 10 b. Hamilton and the 10 c. Genesee. It dips as you go soath and rises 
again. This looks like a flexure of the formations, but it is caused by the change in the course of 
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Ii«liig;h Valley Railroad. 

Ms, Cayuga Branch . 7 7 



Alt 




6 

10 

18 
16 
20 
22 
26 
27 

32 

38 



Cayuga. 7 8 ssg 
Union Springs.^® 

994 

Levanna.**^ 

Aurora.* 1 
Willett's. 
King's Ferry. 
Atwater's. 
Lake Ridge.* 3 
Taughannock. 

Ludlowville.'* 

896 

Ithaca.** 



{ 



6 Salina. Lake, 876. 

{6. Salina, with Gyp- 
sum beds. 9 c. Cor- 
niferous quarries. 
10 ft. Marcellus. 
10 b. Hamilton. 

« 926 

M 406 

« Bluffs 100 ft. 

« 8 94 

" Tully limes. 

10 c. Genesee and 
Portage, 
lib. Portage. 



S9i 

401 
411 



{ 



892 



Pa. & N. T. Canal & B. R. 



OBayre.io» 
7 Barton. 

10 Smithboro. 

14 Tioga. 

20Owego.i»» 

24 Flemingville. 

29 Newark Valley. 

35 Berkshire. 

39 Richford. 

43 Hartford Mills. 

45Hartford.i»« 

61Dryden.i9« i079 

64 Freeville. 
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the lake. After rising again it forms a beautiful coping of the Hamilton group for miles above 
Taughannock. See the description of the 10 b. Tully limestone. 

83. This is one of the best localities of the Hamilton group which we know. Sonth of Ludlow- 
ville the 10 c. Genesee shale appears above the Tully limestone. It is uniformly black, of a slaty 
structure, fine grained, a hard and brittle mud rock, its edges resisting the weather, but its surface 
when exposed fall ing into pieces. You get a good section of the base of the Portage here. There 
is a well marked dividing line here between the Genesee and Portage, being a sandstone 2 or 3 feet 
thick, very compact and solid, with its under surface filled with fucoids raised in relief, one or two 
inches long with their ends depressed. The eve readily follows it as it dips toward the water. 

84. Every part of the Portage group can be inspected in the ravines and water falls in the vicinity 
of IthacM. 

85. There is a glen here, one mile southeast from the station, quite equal to that at Watkins. It 
is also in the Portage. See I^ote 86. 

86. Watkins Glen is in the 11 a. Portage. It is a great wonder and very beautiflil. There Is a 

Sand view of the chasm in crossing the bridge over it at Glen Bridge on the Syracuse, Geneva dk 
trning Railroad. The gulfs on that road are perfectly characteristro of the Portage group. 
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9L Just south of the Erie Canal there is a deep cut in a bluff of Waterlime Group. 

92. Picturesque view of Pompey Valley. 

93. Gazenovia Lake is a beautiml lake, 4^ miles long, |^ mile wide, and 70 feet deep, 1,189 feet 
above tide water, and is excavated in the Hamilton group, it discharges its waters into Chittenango 
Greek, which runs northward. 

94. Lebanon and Earlville are both good localities for Hamilton fossils. 
96. Extensive and beautitul view extending over Oneida Lake. 

96. Ganaseraga Falls similar to Ghittenango Falls. Note 97. 

97. The Falls are in sight in the valley to the west. Here Ghittenango Greek falls 120 feet per- 
pendicularly into a canon over the 9. Onondaga limestone, with the Gomiferous bed over it, which 
forms the sides of the creek at the top of or above the Falls. Under the Onondaga limestone is the 
Oriskany sandstone, only six inches tnick. Above the Falls the creek flows through a small, hand- 
some valley, its lower sides formed of Maroellus, and the tops of the hills Hamilton. 

98. Moravia is an excellent locality for Hamilton fossils. The Tully limestone, the dividing line 
between the Hamilton and Genesee, is half way up the hill sides, and appears to dip below the valley 
north of Locke. It is met with at the falls of Drv Greek, south of Moravia. 

99. Owasco Lake is 10 miles long, a mile and a half wide at the north at Auburn, and a half mile 
at the south end, and 760 feet above tide water. The whole of the lake is in the Hamilton group. 

100. Marl is here taken from the bottom of ponds ; dried like bricks, and burnt into lime. 

101. From Bloomingburg tunnel to Sidney, the geology is the same as flrom Port Jervis to Sus- 
quehanna on the Erie Railwav. In the hills at Port Jervis, fossils of L. H., Oriskany and Hamilton. 

102. Oneida Lake is 19 miles long, 6 miles wide, its greatest depth not over 40 feet, and in gener- 
al It is quite shoal. Its surface is 367 feet above tide water. It is excavated in the 6 b. Clinton group 
the rocks of which appear on its south shore and west end. Its north shore is covered with sandy 
alluvium which is 100 feet deep at the east end and furnishes glass sand used in the glass factories 
in this vicinity. 

103. The Erie railwav tunnel at Jersev Gitv is through Bergen Hill, which is the southern end 
of the mountain ridge of basalt or trap rock of the 16. Triassic age, 48 miles long, known farther north 
as the Palisade Mountain. See note 6. 

104. The railroads out of New York through New Jersey pass over verv extensive tide marshes, 
covered with reeds and coarse sedge grass, growing in soft mud, which is in some places forty feet 
deep, and all overflowed in high tide. These vast salt marshes so near New York Oity, which excite 
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the wonder of strangers, contain from 250,000 to 300,000 acres or from 400 to 470 square miles. Future 
generations may build dikes and reclaim them, but at present they are dismal swamps without a 
nngle tree or shrub, and wholly impassable to either man or beast. The two hills which rise abruptly 
in the salt meadow south of the Erie Railway and north of the Pennsylvania Raihroad, are called 



I la 



Big Snake Hill and Little Snake Hill. The large one is half a mile long and 200 feet high. Both of 
these hills are outbursts of trap from between the underlying sandstone strata, similar to the Pali- 
sade Mountoin. 

106. aujfern to Oreentoood, Here is a long natural gap through the Laurentian Highland range or 
Ramapo Mountains. 
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106. OtisviUe. A short distance west of Otisville the Hudson River Slates are seen in contact 
with the Shawangunk Grits along a fault line. This is the dividing line between two of the great 
geological groups or periods, the Lower Silurian and Upper Silurian. In a moment the whole char- 
acter of the country is changed from cultivated grazing land on the Hudson River slates, the Orange 
County milk country to the east of this line, to a poor, Darren, rocky region on the Oneida or Shaw- 
angunk and Medina formations, showing in a striking manner how the character of the country de- 
pends on its geology. In descending the Shawangunk Mountain towards Port Jervis there is an al- 
ternation of beds of the Oneida conglomerate, which is of a light gray color, and the Medina sand- 
stone, which is of a high red color. Some pockets of mtlena were discovered and mined here, but 
were soon exhausted. At Port Jervis we are in the Hamilton, a formation producing a country cap- 
able of supporting a population. The intermediate formations are very thin and compressed together* 

107. Laekawaxen. From Port Jervis to Narrowsburg, the Delaware River and Erie Railway 
pass through a deep and crooked gorge about 26 miles long, exhibiting some of the wildest scenery 
in the country. The railroad is cut out of rock in many places and overhung as it were by ragged 
precipices. 

108. Binghampton. West of Susquehanna the Erie Railway and its branches run for more than 90O 
miles on the 11 b. Chemung formation. Most of it is a fine fertile country with some handsome towns, 
the largest of which are Elmira and Binghampton, in valleys filled with gravel alluvium, and the 
higher country formed ofthe calcareous Chemung shales, is quite productive, much of it being a 
good grazing Country; but there is no variety in its geology. East of Susquehanna the Chemung 
formation is composed of harder sandstone. It contains less calcareous shale, and the soil is poor. The 
country improves rapidly going westward from Susquehanna. See also 186. 

109. Just west or Waverly are the Chemung Narrows, where 100 feet of rock are exposed. The 
quarries have produced an abundance of characteristic fossils of the Chemung group in their great- 
est beauty and perfection, the formation having been named from this locality. Five miles south 
of Waverly the opening of the Susquehanna Valley may be seen, where the Chemung River from the 
west and the Susquehanna from the east unite and traverse the State of Pennsylvania to Chesapeake 
Bay. At the west end of Waverly Village is a curious fiat-topped hill, about 60 feet high, called 
"Spanish Hill." It is an eddy hill of gravel formed in the drift period ; but it can be seen to better ad- 
vantage on the south side, at Sayre on the Pa. A N. Y. R. R. and the G. I. k S. R. R. There is a simi- 
lar eddy hill m the village of Union. The plain at Sayre is "Valley Drift." 

110. Portaae. Here the railroad crosses the very deep gorge of the Genesee River on a high iron 
bridge 820 feet long and 236 feet high. There are three falls within a distance of two miles which 
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are 60, 90 and 110 feet hleh, besides the intervening rapids. Two of them are visible from the car 
windows on the north side. The bridge crosses the upper falls. The river pursues a meandering 
course through this deep gorge and over these three successive cascades, descending more than 600 
feet, and passes out into the Valley of the Genesee at Mount Morris. The gorge is 20 miles long 
by the river, or 14 by the public road, and its depth in some places is not less than 360 feet, its width 
only about 600 feet, and the banks nearly perpendicular. The place is well worth a visit. It is cut 
out of the 11 a. Portage group, except tne lower end, which is in the 10 c. Genesee shale. The 
Portage group was named from this place. See note 112, Mount Morris. There is an ancient chan- 
nel fromTortage to Nunda, filled up oy drift, compelling the river to cut its present deep, torturous 
channel. For other examples of this see notes 31, 35, 38 and 89. 

111. Avon. Ton have 9. Upper Helderberg, and 10 a. Marcellus shale in the creek. 

112. To study the Gtenesee shales stop at Mount Morris. Qo through the village one mile 
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This limestone crosses the Hudson River obliquely in two strips, between Hampton, Quai 
south of Marlborough), and Danskammer Point At the north end of the New Hamburgh tunnel, 
the limestone is weU shown overlying, by inversion, the Hudson Biver shale. 

The shales throughout this County are mainly of the Hudson River Group, with here and 
there QraptoUtio layers, which are by some geologists assigned to the Utica slates. W. B. D. 
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119. Foughk^tie. From the north end of the New Hamburgh tunnel, with the exception 
of a short strip of Potsdam limestone a little south of Camelot, Hudson River shales and grits 
occupy continuously the east bank of the River as feur as Rhinecliff and beyond, passing under 
the city of Ponghkeepsie. Also they form the west bank from Hampton to Bondout. At sev- 
era! points there appear, without any definite divisional lines, layers of graptoliyo. shales which 
some geologists consider characteristic of the Utica Slato. Such layers occur in. the B. 
R. cuts at the dock opposite the N. T. State Hospital for the Insane, and at West Park on the 
west bank above the City. 

At a point immediately south of the Driving Park, and on the Spackenkill road are localities 
of foesiliierous Potsdam. At the first point there is a conspicuous fault between the Potsdam 
and Hudson Biver Groups, which continues three miles southeasterly, striking the river in a 
bold bluff south of Camelot. Here are extensive and valuable beds of moulding sand, which 
are evidently in part at least derived from the disintegration of the Potsdam arenaceous lime- 
stone. This fiuilt is a part of thegreat system of faults described in Note 8. W. B. D. 

120. Sehodack Lanatng. The Hudson Kiver shales in the neighborhood abound in graptolites 
and about a mile and a half south are overlaid in apparent conformity by schists and limestones, 
containing fossils of the Lower Cambrian group, the latter rocks makingthe third promontory along 
the B. R. track south of the station. When the foliage is absent, the line of contact of tne two 
groups can be seen fh>m the cars. S. W. Fobd. 

121. Albanv, Two miles below Albany at Kenwood In ravine near Knitting Mill is the fa- 
mous locality for the Norman^s Kill graptolites in Utica Slate. Beds nearly covered tnr buildings 
at present. The bed is seen near the middle of D. A L. R. B. cut. R- P. W. 

Clkamplain deposits here. T. C Chambxrlih. 



132 


AN AMERICAN GEOLOGICAL RAILWAY GUIDE 


. (N. Y.) 


Ms. New York City A Northern IL B.156 Alt. 


N. Y. Central tind Hndsoa Biver B. B. 





166 Street. I'f* 
High Bridge. 


Limestone. 


s 


Ms. Harlem Division. 162. 174, 175, 176. Alt. 

1 . 


1 





New York. 


See Note 4. 


8 


South Yonkers. 


Middle Lauren. 


14( 


9 


Fordham. 


Middle Laurentian. 


11 


N. Yonkers. 


« 


164 


11 


Williams Bridge. 


Limestone. 


13 


OdellB. 


(t 


119 


14 


W. Mt. Vernon. 


« 


15 


Ashford. 


M 




16 


Bronxville. 


« 


18 


Elmsford. 


«< 




17 


Tuckahoe. 


" Marble. 


20 


E. Tarry town. 


« 




20 


Scarsdale. 


{< 


21 


Tarry town. 


« 




22 


White Plains. 


Middle Laurent'n. ao* 


23 


Tarrytown Hts. 


<( 


887 


31 


Pleasantyille. 


Limestone. Marble. 


27 


Whetson'a. 


« 




33 


Chappaqua. 
Mount Kisco. 


(( 


30 


Merritts Cors. 


M 


846 


37 


0^ Middle Laurentian. 


32 


Croton Lake. 


« 




40 


Bedford. 291 


'g " Feldspar pro- 


87 


Yorktown. 


{( 


489 


46 


Golden's Bridge. 


S <* duced for pot- 


88 


Amawalk. 


« 


884 


47 


Purdy's. 


's, " teries. 


39 


West Somers. 


«( 


8171 
1 


48 


Croton Falls. 


g (( 856 


42 


Baldwin Place. 


«( 


621> 


63 


Brewster's. *i* 


L. Laure. Iron ore W. 


44 


Mahopac. 


Lower Laurentiar 


1.641 


66 


Dykeman's. 


" on summit. 


47 


Crafts. 


<( 


482 


61 


Patterson. 


Camb. Silurian 1. s. 


49 


Carmel. 


{( 


519 


64 


Pawling. 


tt 


62 


TillyFoster Mines 


tt 


401 


71 


South Dover. 


415 « Iron ore W. 


64 


Brewster. 


it 


406 


76 


Dover Plains. 


" Tiimest. on E. 



122. The limestones and sandstones used for flagging and building in the various cities 
along the line of the N. T. C. & H. R. R. R.. are as follows: At Albany and Schenectady, 4c. Hud- 
son River ; Utica and Rome, 4 a. Trenton limestone, generally of the Birdseye portion, which 
produces the thickest stone; at Syracuse, Auburn ana Qeneva, the 9. Upper Helderberg, generally 
the Onondaga or lower portion of it; from Rochester to Buffalo the 6 a. Medina sandstone is the 
favorite for these purposes. Some 5. Niagara limestone are used at Rochester and 9 Upper 
Helderberg or Gorniferous at Buffalo, especially for lime burning. But the best flagstones are 
from the Hamilton and Chemung formations, and generally come from the shores of Cayuga 
Lake. Large quantities of flagstones are also brought ftrom the upper part of the Hamilton group 
in the higher parts of the Helderberg, and from the same geological position along the west 
side of the River Hudson firom below Catskill as far as Kingston. 

123. By Mr. Nelson H. Darton, of the U. 8. Geological Survey. Mr. Darton nrefers to use 
the term 4 a. Trenton rather than Hudson River for the wide areas of slates in Orange and ad- 
jacent counties, which contain a mixed Hudson River and Trenton limestone fauna, but for the 
sake of uniformity Hudson River is used throughout the chapter. 

124. MMdow Brook. About three-fourths 01 a mile east, the railroad crosses the ridge de- 
scribed in note 126. The red grits near this station are the some as those in the ridge there de- 
scribed, brought up by a synclinal. N. H. D. 

125. Caledonia and Stafford, two of the best places in the State for silicified Upper Helder- 
berg corals. Akron also. Excellent corals at Le Roy. K. P. W. 

126. OomtoaU. Just west of this station is a ridge composed of red and grey conglomerates 
similar to those near Highland Mills and probably near Oneida in age. It is flanked on the western 
side by Lower Helderberg limestone from the Waterlime to the Delthrysis shaly limestone, the 
latter holding a bed of Limonite and plentiful flne casts of about a hundred varieties of fossils. 
The occurrence of this fossiliferous rock so ftur from the main mass of the formation is very in- 
teresting. See also Note 124. N. H. D. 

127. Pasaaie. South of this station the palisadal f^ont of the First Watchung or Orange 
Mountain is in sight. This long canoe-shaped ridge and some others behind it to the west and 
south are capped oy the outcropping edges of great sheets of basalt lavas, which were outpoured 
at intervals on the floor of the Triassic sea during the deposition of the formation. The upper 
surfaces of these sheets, when not too deeply eroded, are deeply vesicular and at some points 
they are exposed in contact with unaltered shaly sediments. The more or less vesicular and alt- 
ered bases of tiiiese sheets lie with perfect conformity on the shales, which often extend for 
some distance up the steep sides of the ridges and dip at low angles westward. Basal contacts 
in the quarries on the ridge slopes southeast of Paterson may be seen from the cars and are 
fine exposures in the deep gorge, into which the Passaic River falls in crossing the First Wat- 
chung ridge in Paterson. N. H. Darton. 

128. Turner'a. On emerging from the highlands north of Greenwood the line of the road pass- 
es over a broad valley encirling and extending northeastward from Tumer*s, and is in greater part 
underlaid by limestones of undetermined, but probably Lower Silurian age, and by slates of Tren- 
ton age. N. H. D. 

129. Monroe. A mile west of this station a synclinal holding Middle Devonian is crossed, but 
no outcrops are visible fi*om the cars. These rocks extend for many miles southward into New 
Jersey. In New York they form Bellvale Mountain to the Erie R. R. and thence extend northward 
in the high, rough, double crested ridge known as Schunemunk Mountain. The lower members 
are flagstones and slates, the upper a coarse pebble conglomerate. In a flagstone quarry, two miles 
N. N. w. of Monroe, the remams of Devonian plants are quite abundant. In the valley westward 
the series is underlaid by a white Quartzite succeded by limestone holding an Upper Silurian 
fauna and an unfossiliferous limestone lying on Gneiss. The two last are exposed in the railroad out 
a mile east of Oxford. This gneiss is flanked on the west by an inconsiderable thickness of lime(p 
stone which is overlaid by the slates which are thence exposed nearly to Oxford. N. H. D. ^ 
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130. Or^cowrt West of the Oxford limestone to the Blue, or Shawangunk Mountain, at Otis. 
▼iile there is a rolling oountrv underlaid by Slates, which have been recently found to be Tren- 
ton in aee. (See Note 142.) Tney extend northeastward to the Hudson River and south across paif 
of New Jersey. Thev are underlaid by limestones, which hold Lower Silurian faunas. N. H. D. 

131. Suffem. A short distance east is Union fiill composed of a thin sheet of trap lying 
upon heavy beds of Conglomerate. N. H. D. 

132. SparkUl. At many points south of here overlying stata are found in contact with 
Palisade trap sheet, as stated in Note 6. North of this stuion the B. R. crosses the sheet and 
skirts the east side of the ridge at a considerable altitude. The under contact of trap and 
sandstone maybe found near Piermonfron-the-Hill, and near Grandview, above the R. R. N. H. D. 

138. HomwUad, See Note 6. This road crosses the Palisade trap ridge in the Erie tunnel 
and skirts its western base to Sparkill where it recrosses to Piermont. A few hundred yards S. 
E. of the station, and in sight f^om the cars, contact of trap and overlying shales is exposed in 
a small quarry. N. H. D. 

134. New Durham. Three-fourths of a mile east in a cut at entrance to W. S. R. R. tunnel 
the diice structure of Palisade trap is exposed at unconformable contact with overlying sand- 
stones. N. H. D. 

135. OrtmUm. A short distance north Is a small 4ike and sheet of trap separated from the 
Palisade sheet by a slight thickness of sandstone. N. H. D. 

186. By Prof. H. S. Williams, of Cornell University. 

137. Rochester, Shales below falls filled with corals and Braehiopodg of Niagara group. En- 
tire Clinton exposed and many layers filled with excellent fossils. Several beds of graptolites 
known by the black color of we seam. Lower fall gives limestone filled with Pentamerou8 Elong- 
atu8 and below Medina sandstone with fUooides, etc. R. P. WHiTnxLo. 

See Note 86 and Glacial Note 181. 

138. Newburgh. The city rests upon strata which are evidently similar to those identified 
in Duchess County. The entire water-front is composed of Hudson River shale, while that part 
of the city west of West street Is on the belt of limestone which crosses ;the river from New 
Hamburg in Duchess County. On the river road three miles north of the city, there are highly 
fossiiiferous ledges of the Trenton group, containing the Coral Solenopora Compacta, and very 
large Crinoid columns. With this exception this great belt of limestone from Hampton to Long 
Pond appears to be entirely without fossils. A comparison with the more northern ex- 
tension of the belt makes it probable that besides the Trenton. Calciferous and Cambrian strata 
are present. Snake Hill to the south and Cronomer's Hill to the west, are Archesan 
gneiss. W. B. D. 

139. Mi. Jou. Road crosses Palisade trap sheet. 

140. Eagle bridge. At Eagle Bridge, Cambridge and Granville, the railroad passes over a 
narrow strip of Hudson River Shales fianked on either side by broad masses of Lower Cam- 
brian or ** Georgia" shales and limestones, which are not more than a mile distant, or less. 
At Salem a brotul belt of Hudson River shale lies a short distance to the west. Fossiiiferous 
localities of the Lower Cambrian have been found near Shushan, Salem, Rupert and Granville. 
(Some of the chief localities described are one mile south of Shushan one and one-half miles 
east and went, and one mile south of N. Greenwich (near Salem) two miles south of Nortb 
Oranville, and at Low Hampton, JUHt west at the crossing of Poultney River.) W. B. D. 
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141. Wanoiek. At Edenville, four miles west, compare the "blue limestone" of Primor- 
dial or Lower Silurian age with the "white limestone^' of the Arohsean, which there crop oat 
in parallel and almost oontiguoos ridges. The Archean limestone is highly crystallized and 
contains many crystals of foreign matter. W. B. D. 

142. This series of slates, occupyini; large areas in Orange County, New York, and extend- 
ing southward into New Jersey, contains a mixed Hudson River and Trenton limestone 
fauna, and should perhaps be designated Trenton. (See Note 123.) N. H. D. 

143. West Shore R. R. Stations from Weehawken to Nyack Turnpike are by Prof. W. B. 
Dwight of Vassar College, thence to Cornwall by Mr. Nelson H. Darton, U. S. Geologist, 
thence to Esopus by Prof. Dwight, and thence to Albany by Pro! Dwisht and Hon. James 
G. Llndsey of Rondout. From Albany to Buffalo the tables are by Prof. H. S. Williams of 
Cornell. On this portion see notes on New York Central, running nearly parallel. 

144. For stations in N. J. see also New Jersey Chapter. 

146. Nyaek Tuvrnpike, From some distance south of this station and thence northward, 
this road skirts the western side of the lyilisade trap sheet, and crossing it in a tannel north 
of Congers, follows its eastern side to Haverstraw, where the high ridge formed by the trap, 
curves westward to the highlands. In the cut at the southern eadofthe tunnel the highly 
altered sedimentary beds are exposed, abutting against the steep trap dike, while, on the east 
side of the ridge, they are exposed dipping gently beneath the trap, indicating the dike 
and sheet structure described in Note 6. N. H. D. 

146. Haversiraw, One mile north of the station there is a cut through 16. Triassic cal* 
careous conglomerate. A few hundred feet farther, on Stony Point, the aeep cut gives fine 
exposures of some members of the Cortiand series of intrasives and metamorphics. N. H. D. 

147. Tompkin'a Cove. Extensive quarries of blue and grey limestones near station. Age 
of the beds uncertain but probably Ix>wer Silurian. They are separated firom the Archsean rocks 
of the hig}\land8 by black slates of unknown age, which are exposed at many points in this 
vicinity and southward to Pompton, N. J. N. H. D. 

148. Hamburg. Eighteen Mile Creek and vicinity are most excellent localities for Ham- 
ilton fossils, along lake shore and up stream a short distance and also at Hamburg in cutting 
on R. R. (R. P. W.) 

Sub-aqueous drift; lake terraces along the lake shore to Ashtabula. (Chambsblim.) 

149. CXark't Dock. Interesting clay beds of the Champlain Period deposited in the form 
of three inverted, truncated cones, instead of horizontally, as is usual in the beds lining both 
banks of the Hudson. W. B. D. 

150. Marlborough. Hampton Point, three quarters of a mile south is the northern edge of 
the limestone belt crossing from Duchess County, (See Note 118.) and passing to the west of 
Newburgh. H^re Kerr's Hydraulic Cement Works are now in successful operation. The lime- 
stone is apparently Cambrian with perhaps Lower Silurian. See Note 138. W. 6. D. 

151. West Park. On the north side 01 a railroad cut just south of Hazen's (or Adam's Dock), 
aad between one and two miles south of the railroad station, slabs of slate covered with excellent 
graptolites, may be obtained. These are referred by Prof. Whitfield to the Utica slate ; by 
some other geologists to the Hudson River Group. W. B. D. 
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152. Aoptw. On leaving the river in Esopus, before crossing Rondoat Greek, going north, 
the road crosses the ends of a synclinal arch; the first rock is nearly vertical section of 
Niagara, then Wateriime-Pentameras, Catskill Shaly, Upper-Pentameras, Gatskill-Shaly, Pen- 
tamerus. Upper Pentameras. After crossing the creek, the road enters a tunnel the south 
end of which is Catskill Shaly, the middle section Upper Pentamerus and the north end 
Oriskany, all nearly vertical. After the tunnel is passed the Cauda Galli is entered and per- 
haps Schoharie OriiL and then Corniferous and it may be the Onondaga. J. G. L. 

153. iKngstoM. Unconformability of Lower and Upper Silurian well shown here. Remark- 
able contortions of strata. Fossils abundant. At Rondout, now included in the city of Kings- 
ton, are seen Hudson River Group; Oneida; Coralline limestone of Niagara Group; all the di- 
Tisions of Lower Helderberg: Oriskany; Cauda Galli and Corniferous; all but the last two 
auite fossiliferous. At old Kingston, on Esopus Creek, Marcellus and Hamilton. Immense 
Oement ooarries in Helderberg limestones. 

See "Non-conformity at Rondoat ** by W. M. Davis, Am. Joum. Science, November, 1883. 

W. B. D. 

Station is on terrace of Alluvium and Drift overlying Corniferous, which crops out in a 
high ridge to the eastward, dipping to the northwest To the west bluff of Marcellus over- 
lying Corniferous. J. G. L. 

154. Jtfounl Maariim, The road (going north) continues on Corniferous nearly to Saugerties, 
where it comes s^ain to the Cauda Galli and, before it reaches West Camp, it passes back 
oyer all the intervening layers to the Hudson River which it does not leave, except a few 
cuts into the Waterlime between West Camp and Catskill. J. G. L. 

At Glenerie a little over a mile southeast from Mount Marion station along the east bank 
of Saugerties Creek, are abundant exposures of Oriskany, crowded with finely weathered 
fossils. W. 6. D. 

155. Cbttiktl^. The Helderberg rises sharply to the west nearly all the way to Coeyman's. 

156. By Prof. C. H. Hitchcock. 

157. Cbnaikfoi^vo. Go up the lake six miles to Monteith^s Pt. up ravine, most excellent 
Hamilton fossils, all classes. Also all along lake shore to Black Pt. Heads of Monteith's ra- 
ylne. Genesee slate with plants, and gas springs. R. P. W. • 

158. KfWi09VaiiXU omi wiilderland. Go up mountain to first plateau, rocks filled with Low- 
er Helderbers fossils. Tentaeutitea and Leperditia at base of vertical layers. Thompson's Lake 
one and a half miles back from top of bluff at Indian Ladder road, Schoharie grit and Up- 

Kr Helderberg fbssiis. Also Clarksville 12 miles southwest of Albany has yielded immense num- 
rs of Lower Helderberg Bryoaoans and Corals. R. P. W. 

150. Sehoharie. In the hill east and west from the yillage the entire Helderberg series 
occurs, and fossils are numerous in the Coralline limestone. Lower Helderberg, Oriskany sand, 
Schoharie grit and Upper Helderberg. R. P. W. 

180. Darien. Best locality in the state for Hamilton in streams at Darien City, and also 
two miles west of Darien Centre in small stream at Milldam, and for one mile below slate 
road Corals and Shells. R. P. W. 

161. The formations are given on this road approximately, no definite information having 
been publl^ed. From Dannamora to Ljmn Mt both the Laurentian and the Potsdam are 
given, implying that both strata are in the neighborhood. W. B. D. 

162. Revised by Prof. C. H. Hitchcock. From Pawling to Chatham Prof. Dwight prefers 
" CaJciferous '* or ^ Calciferous-Trenton." This limestone, he says, is the eastern fork of the Copake- 
Hillsdale belt of which the Wappinf^er Valley limestones are the western fork. Caloiferons fossils 
occur in it. Cambrian strata may be present. At North East Center, one and one-half miles south ox 
UUlerton*Calciferou8 fossils occur on Edward Clark*s turn. 
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Ms.Ogdengborg & I«ake Champlaia R.B. Alt. 





9 

17 

25 

28 

36 

41 

47 

55 

61 

73 

81 

89 

90 

97 

103 

106 

114 

118 

122 

126 

133 

136 

142 



Ogdensburg. 

Lisbon. 

Madrid. 

Norwood. 

Knapps. 

Brasher Falls. 

Lawrence. 

Moira. 

Bangor. 

Malone. 

Chateaugay. 

Cherubusoo. 

EUenburg. 

Dannemora. 

Altona. 

Mooer's Forks. 

Mooer's Junction. 

Champlain. 

Rouse's Point. 

Alburgh. 

Alburgh Springs. 

Swanton. 

Swanton June. 

St. Albans, Vt. 



3 a. Calcif. 20 ms. a** 
« 

« 

« 

2 b. Potsdam, 53 ms. 
« 

« 

« 

« 

1 a. Laurentian, 5 ms. 

2 b. Potsdam, 36 ms. 

« 

(( 1S5 6 

it 

(( 

3 b. Chazy. 
3a.Cal.&3b.Chazy,4ms 

3 b. Chazy, 2 miles. 

4 b. Utica, 13 miles. 

1 0. Hudson Riyer. 

(C 

2 b. Potsdam, 6 miles. 



Ms. CatskiU Mt. & Cairo BaUroad.164 Alt. 




1 

14 
16 



Catskill Landing. 
Catskill. 
S. Cairo. 

Mountain House. 
Palenyille. 



4 c. Hudson Riyer. 
7 Low. Helderberg Ts. 






Stony Clove and Catakfll Mt. Batlroad. 164 



Hunter. 

2 Kaatersyille Ju. 

4 Stony Cloye. 

6 Edgewood. 

9 LanesyiUe. 
12 Chichesters. 
14 Phceneoia. 



12. Catskill s. s. 



i« 



« 
« 



Kaatersyille BaJlroad. 





8 



Kaatersyille Ju. 
Kaatersyille. 



12.Catskill s. s. 



{{ 



liOng Island Ballroad. 




10 
19 
25 



29 



Hunter's Point. 
Jamaica. 
Mineola. 
Hicksyille. 



Syosset 



20. Quartemary, with 
Tertiary or Creta- 
ceous. 



<« 



« 



163. Wiliiamstoian. An important point in the typical area of the original Taconio Series. 
Recent researches of laborious stratigraphic and pafeontological field-work, have at last result- 
ed in securing, in generaL a well-assured stratigraphy for this entire Taconio region includ- 
ing the great synclinals of limestones, shales, schists and quartzytes of the central moun- 
tain ridges and the adjacent rolling country on tne east and west flanks. The most recent and 
extensive discoveries of fossils were made by Mr. G. D. Waloott in 1887 and in one or two 
years previous. Stratigraphic maps have been lately published by Prof. J. D. Dana, and by 
Mr. Walcott. These show beyond question that the main central ridges of Taconic rocks con- 
sist of Potsdam, Calciferous, Ghazy, Trenton and Hudson River strata, flanked on the east by 
a belt of Potsdam and pre-Gambrian rock, and on the west by a wide belt of Lower Gam- 
brian somewhat intermixed with Hudson River Shales. 

Some of the principal localities of fossils are at Pownal, and three miles south of Ben- 
nington. Vt., north side of Oraylock Mt., Mass. near Hoosac, and Hoosic, N. Y. and at other 
points lor which see Note 140. W. B. D. 

164. By Prof. W. B. Dwight, of Vassar Gollge. 

165. tUcuant Valley. Fossiliferous Trenton in cut near north of depot and in quarry, one half 
mile south. Galciferous limestone in ridges west of the Trenton, at quarry, etc. Fossiliferous 
Potsdam limestone a little northwesterly from railroad station. Hudson River shales on each 
side of the belt of these limestones. About half way between this and Salt Point fossilifer- 
ous Potsdam mainly composes hill on east side of the railroad near the school house. W. B. D. 

166. Salt Point. Limestone belt passes to east of depot through Hudson River shales. At 
Gllnton Gorners passes west of station. Exposure of Trenton and Oaloiferous limestone with 
a little Potsdam at Wallace's quarry one mile south of Salt Point. W. B. D. 

167. CZtnton Comert. Limestone of Potsdam and Galciferous groups occurs northwest of 
station. 

168. Willow Brook. A ledge of quartzite of Lower Garabrian occurs near the station to 
the southwest and some of the limestone may belong to the same horizon. 

169. Stiasing, Station stands on one of the Wappinger limestones, which appears in place 
in a little gully near track and in cuts to the north and south. Being without fossils its age 
is uncertain, but probably either Potsdam, Rochdale or Trenton. Between this limestone and 
the base of Stissing Mountain (Archssan gneiss) Is a strip of red shale of the Olenellus 

froup. On ascending the southern slopes of the Mountain, the red shale is succeeded 
y an underlying stratum of limestone of the "Olenellus" group, containing HvolitheUua 
Mieana; underlying this a little higher up the declivity is quartzose rock also of the '^Ole- 
nellus" group and immediately overlying the gneiss. In some spots this quartzyte is ferru- 
ginous and highly fossiliferous containinjg Ol&neUtu ataphoidea and other fossils. W. B. D. 

170. Matteawan and Olenham. The stations (Newburg, Dutchess and Gonn.) stand on 
shales of the Hudson River Group, which near Olenham become in some localities greenish 
and also bright purplish red. Ledges of an impure irregular granite appear at some points 
near Fishkill Greek surrounded by shales or limestones. On the southern side of the creek 
in Matteawan and Glenham are conspicuous ridges of limeetone belonging to the Wappin- 
ger Valley series, but not yet exactly determined by fossils. On farm or Mr. Gharles M. wol- 
cott, southwest from Matteawan and three miles nrom the Hudson River, quartzite of the 
Lower Gambrian crops out, immediately overlying the gneiss rock of Fishkill Mountain. 

W. B. D. 

171. BangaU. A broad belt of Galciferous and Gambrian limestones stretches northerly 
fi-om Bangali for about a mile and a half along the HulFs Mills road: the Galciferous is quite 
fossiliferous at some points. In this vicinity there are numerous faults between the HucUon 
River Group, and the two stratigraphic components of the limestone. W. B. I). 
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Ms. liongf Island Railroad. — Con. 



Alt. 



84|HunUngtou. 
40;Northport. 
69 'Port Jefferson. 



30|Farmingdale. 
65: Manor. 
94'Greenport. 



Hunter's Point. 
SWoodside. 
4Winfield. 
S.Newtown. 



8 

9 

11 

14 



Flushing. 
College Point. 
Whitestone. 
Brookdi^e. 



0; Brooklyn. 

8 Richmond Hill. 



20. Quartenary, with 
Tertiary or Cretaceous. 
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« 
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20. Quartenary. 



« 



Ms. 



liong Island Ballroad.— Obii. 



Alt. 



10 
16 



19 
21 
25 



22 
36 
47 
54 



Jamaica. 
Valley Stream. 



Ocean Point. 
Far Rockaway. 
Sea Side House. 



Freeport. 
Babylon. 
Oakdale. 
Patchogue. 



20. Quartenary. 



»i 



<< 



(( 



If 



M 



« 



Staten Island Sailroad. 







r 18 c. Cretaceous. 





Stapleton. 


•j (Plastic clay forma- 
1 tion.) 




Richmond. 


« 


11 


Pleasant Plains. 


« 


13 


Tottenville. 


« 



172. Shekomeko, An independent strip of limestone about six miles long extends from 
'*The Sqoare** two mile south of Shekomeko. up the yalley to Pulver's Corners. It consists 
of Calciferous, and probably the Potsdam, which runs* frequently into calcareous shales. At 
Husted Station, the latter formation skirts the west flank of Wincheirs Mountain, and is well 
shown in a deep cut just north of the station. In a out south of the Shekomeko Station is 
a conspicuous fault between the Galciferous and Hudson River Group, and a little further 
south, the Galciferous contains fossils. W. B. D. 

173. Canaan 4 Oomera. The limestone belt between Oanaan 4 Comers and State Line Station, 
which with! the overlaying argillaceous and arenaceous rocks, formed a portion of the original 
"Taconic Series'* of Emmon^ have recently been shown by indisputable paleontologioal eyi- 
dence to belong, in part at least, to Lower Silurian formations. Fossils nave been recently 
discovered at the railroad tunnel (No. 290) and south of it, also on Drowne^s farm one mile 
east of Canaan 4 Corners. These fossils indicate certainly Lower Silurian strata, probably 
of the Trenton and Calciferous groups. See note 163. W. B. D. 

Geology of Eastern New Yorki 

174. The geology of the country oetween the Hudson River and the Connecticut and Massa- 
chusetts State Line was involved in almost entire obscurity until within a few years. In the 
State geological survey of forty-eight years ajgo, the slates were assigned, for stratigraphic rea- 
sons, to the Hudson River Group, and the limestones without any evidence oi any Talue 
derived from fossils, was assigned to the Calciferous and Trenton groups. Afterwards, the 
entire mass of rocks was indefinitely assigned to the Quebec Group and was so designated 
in the first edition of this Guids. The dimcultv of ascertaining the true order was much in- 
creased from the fact that the strata are mucn metamorphosed, flexed and faulted. 

It is now known, on abundant paleontologioal evidence, that the shales and schists with 
some attendant "grits'^ are of the Hudson River Group, and perhaps of the Utioa Slate ; and 
that the limestones and some quartzytes are Cambrian or Silurian, that is, comprising strata 
either of the ''Georgia" ['*01enellus*^], Paradoxides, Potsdam, Calciferous, or Trenton. 

It is certain that toe three latter formations are largely represented. The fossils are 
unique and important, but they are in general altered, fragmentary, difficult to obtain and 
difficult to study. W. B. Dwight. 

A general sketch of the geology of this region is given in Notes 176 and 176 by Drs. 
Hunt and Dana, who represent diverse views on some of the important questions connected 
with the stratigraphy, and much information will be found in the tables and notes on 
stations in this region, especially in Notes 118, 119, 138. 163 and 173. 

176. To the east of the Hudson River in New York we find besides the Laurentian 
rocks of the Highlands, a great development of the gneiss and mica-schiiits of the Montal- 
ban and of two other and very unlike series. The flrst of these is the Lower Taconic, con- 
sisting of the Stockbridge limestone with quartzites and peculiar elates. This series together 
with the Primary crysulline schists, stretches up northward, passing along the southeast side 
of the Highlands, and occupying portions of Eastern New York and Western New England. 
On the northwest side of the Hignlands. extending northwand along the valley of the Hud- 
son, and as fiar as Lake Champleun, is found another series, variously designated as the 
Hudson River Group, the Taconic Slates or Upper Taconic series of Emmons, and the Que- 
bec group of Logan. These rocks have been supposed to be Upper Cambrian or Silurian, 
(Utica, Loraine and Oneida) but are now believed to be chiefly of Lower and Middle Cambrian 
ages. They are generally disturbed and often inverted, and include small outliers and in- 
Tolved portions of Upper Cambrian and occasionally of Silurian strata. This Upper Taconic 
or Cambrian group is distinct' from and superior to the Lower Taconic. It is impossible in 
the present state of our knowledge of their distribution to define the limits of these various 
groups of strata to the east of the Hudson, or to say at what stations the Upper Taconic, 
the Lower Taconic (Taconian) or the Primary rooks are met with. T. S. Huinr. 

NoTB.-— Dr. Hunt here uses the terms Cambrian, etc as given in the flrst edition. See Note 2, 
also Dr. Hnnt*s table in the Introduction. 

176. To the north of Putnam County, N. T., whose rocks are with small exceptions 
Archsean, there is a large development along the boundary between New Tork and New 
England of the **Lower Taconic Series** of Emmons, consisting of limestone, called in part 
the Stockbridge /limestone, with hydromica and mica*schist8 and quartzite. These rocks 



138 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (N, Y.) 

extend northward over a portion of Eastern New York and neighboring portion of Cionnecticut, 
Massachusetts and the southern half of Vermont. The limestones hove afforded Lower Sil- 
urian fossils in Canaan, (see Note 173). Columbia County, New York and in West Rutland 
and elsewhere in Central Vermont. The rooks near Poughkeepsie were made i>art of the "Low- 
er Taconic" and have recently afforded Lower Silurian and some Cambrian fossils. The 
slates were formerly all referred to the Hudson River Group. In Rensselaer Co., N. Y., oc- 
cur slates and other rocks made **Upper Taconic^' by Emmons, containing Cambrian fossils 
and similar rocks occur in parts of western and northern Vermont. J. D. Dana. 

Note on the Qlacial Drift on Lone Island 
by Mrt Warren Upham, Assistant U. 8. Qeologlsti 

177. On Long Island the terminal moraine of the continental ice-sheet extends from Fort 
Hamilton twenty-four miles in a nearly northeast course to Roslyn ; thence it runs nearly due 
east sixty miles to Canoe Place and the Shinnecock Hills; next it turns northeast about eight 
miles to near Sag Harbor; and thence its course is east and east-northeast about twentv-five 
to Montauk Point. This range of hills long ago was called "The backbone of the island." 

From the Narrows to Roslyn, this moraine varies from 100 to 250 feet in height^ is mainly 
composed of unmodified drift, upper till on the surfewse, with glaciated pebbles and boulders 
in deep excavations. Its irregular contour is well seen in Greenwood Cemetery and Prospect 
Park and at Ridgewood Reservoir. 

East of Roslvn it is almost wholly composed of modified drift, being waterwom grav- 
el and sand with few or no boulders. These deposits are stratified, but often with oblique 
bedding and seem to constitute the entire mass of hills from 200 to nearly 400 feet high. 
Harbor Hill, a half mile east from Roslvn is the highest, 384 feet above sea, and is of this 
kind. In the same class are Jane*s Hill, 864 feet: Rutiand*s, 840 feet; Osbom*s or Bald Hill, 
a few miles southwest from Riverhead, 293 feet. The portion of this moraine forming the 
peninsula of Montauk, ten miles long and 160 to 200 feet high, is stratified, but contains 
frequent embedded boulders, which are also spread over the surface. 

Lon^ Island, south of this series of hills, consists of plaips of fine gravel and sand 5 
to 10 miles wide and lOOj long. The north portion at the foot of the moraine is 60 to 160 
feet above sea, from which height they slope southward. Numerous ancient water courses 10 
to 26 feet deep and 100 to 300 feet wide cross from north to south. In some cases these 
channels continue beneath the the sea level of the southern bays to the beach ridge, by 
which they are divided from the ocean. 

A later terminal moraine 100 to 200 feet high, formed during a halt in the final retreat 
of the ice-sheet, of modified drift, except near Greenport and Orient, forms the north shore 
from Port Jefferson to Orient Point. It is separated from the extreme moraine by plains, also 
crossed by old channels of drainage. 

Glacial Notesi 

Bt Pbov. T. C. Chaxbeblih, 
Of the United States Geological Survey and Sta|» Geologist of Wisconsin. 

178. Roches Moutonnees at New York and for several stations east on the N. Y. A N. R. R. 

179. Cham plain. 

180. Stri8B. 

181. Between Syracuse and Rochester dmmlins have very fine development. 

182. Between Victor and Fisher's, kame-like, temi-morainio hills are well developed. 

183. Eame-like, semi-morainic hills. 

184. Kame-like navel hills. 
186. Glacial flooa deposits. 

186. Gravel hills and terraces. 

187. Moraine. 

188. Valley drift, kame-like knolls. 

189. Sub-aqueous drift. 

190. Valley drift. 

191. Morainic and glacial fiood gravels. 

192. Moraine and sub-aqueous drift. 

193. Morainic(?) hills. 

194. Sub-aqueous till: strite. 

195. Morainic(?) knolls. 

196. Morainic glacial fiood gravels. 

197. Sub-aqueous till. 

198. Kame-like knolls. 

199. Kame-like knolls; Moraine(?). 

200. Valley drift; Kame-like knolls; Moraine8(f) 

201. Kame-like and morainio hills. 

202. Valley drift; moraine. 

203. Morainio knolls. 

204. Morainic kame-like hills. 

206. Kame-like knolls and glacial fiood gravels; moraino(!). 

206. Valley drift; gravel knolls. 

207. Striae; moraine(?) in vicinity. 

208. Valley drift; gravel knolls; moraine(?) 

209. Moraine; gravel knoll. 

210. Glacial flood gravels. 

211. Morainic terrace. 
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New Jersey. 



Bt Frorssob Jno. G. Shook, Assist^ivt Statk Geolosot, Ifiw BnnnnrioK, V. J. 
Geological Formations or Epochs found in New Jersey. 



20. Quaternary 
and Recent 



I 



20 b. Ghamplain. 
20 a. Glacial Drift. 



Tertiary. 



19. Tertiary. 



K 



19 c. Pliocene. 
19 b. Miocene. 
19 a. Eocene (Upper Marl 
in part). 



Cretaceous. 



18. Cretaceous. 
It 



18 g. Upper Marl (in part). 
18 f. Yellow Sand. 
18 e. Middle Marl 
18 d. Bed Sand. 
18 c. Lower Marl. 
18 b. Olay Marls. 
18 a. Raritan Clays or Plas- 
tic Clays. 
le. Triassic, or New Red Sandstone. 



(I 

u 



a 



Devonian. 



10. Hamilton. 
9. Upper Hel- 
derberg or 
Comiferoos 
8. Oriskany. 



Green Pond Mountain 
Rocks. 
10 a. Marcellus Shale. 
9 d. Comiferous. 
9 c. Ononda^. 
9 a. Cauda GallL 
8. Oriskany Sandstone. 



IK 

1 



Upper Silurian. 



1. L. Helderb'g 
i( 

II 

ti 

(( 

6. Salina. 



Upper PentameruB Limest 
Encrinal 
Delthyris Shale 
Lower Pentamerus 
Tentaculite 
6. Water Lime. 



u 



(i 



It 



Lower Silurian. 



6. Niagara. 

4. Hudson. 
It 

4. Trenton. 

8. Canadian. 

2. Primordial or 

Cambrian. 

1. Archaean. 
It 



^ j Medina Sandstone. 

( OneidaConglomerate 
4 c. Hudson River Slate. 
4 b. Utica Slate. 
4 a. Trenton Limestone. 
8 a. Magnesian Limestone. 

2 b. Potsdam Sandstone. 
1 b. Huronian. 
1 a. Laurentian. 



NoTXs ON THE Tablb OF FORMATIONS.— No. 21. Rbcent, includes the tidal meadows, the allu- 
vial, upland necks of the sonthem part of the State, the sand-beaches of the Atlantic coast, and some 
of the peat-depoeitB of the interior. 

Under 20 b., Chaxplain, are placed the modified drift bordering some of the rivers ; and deposits 
of the ancient lake basins. 

No. 20 A., Glacial, represents the glacial drift north of the terminal moraine. 

The TSLLOW BANS AND GXLLVXL of the Boothem part of the State is represented as Pliooenb. 19 o. 

The MiOGKNB, 19 B., is identified by its characteristic f ossilsfin CTumberland County, bat it is not 
on uiy railroad line. 

The £ocBNX, 19 A., is recognized in the npper layers of the npper green-sand marl-bed. 

The Cbbtacbous. 18, includes the green-sand marls of the southern part of the State and the plas- 
tic clays here designated as the Raritan clays. 

Under 16, Tbiabsio, the trap-rock outcrops are included with the red sandstone. 

The Gbben-Pond Mountain series of shales, sandstones, and conglomerates are of Devonian 

, but there is some uncertainty as to their true position. They are provisionally assigned to the 
pper Devonian. 

The Mabobllus Shale, the Cobnifebous and Onondaoa Liicbstones, the Cauda Galli Gbtt, 
the Oriskant Sandstone, the Loweb ^elderbebo Sebies, and the Wateb Lime group occur in 
the Upper Delaware Vallej^ west of the Kittatinny Mountain. No railway line runs nearer to them 
than the New York, Lake Ine and Western Railway, at Carpenter^s Point, and Port Jervis. 

The 8 A. E. o., MAONESiAir Limestone, is the equivalent of the calcif erous sandstone of New York. 

The 4 B. E. o., UnoA Slate, has not been outlined on any of the State maps, as it is ahnost im- 
possible to s^Mirate it from the Hudson River slate. 

In No. 1, Abchjban, the subdivision is based on lithology alone. The gneissic, granitic, syenitic, 
and other associated crystallinelrocks are assigned to the Laurentian, and the fine crystalline, horn- 
blendic, schistose rocks to the Huronian. 

The referoice to the newer and superficial formations is not made in all cases ; and the more 
characteristic and typical localities only of the Becent and Quaternary ages are given. 

Some of the stations are on the boundaries of formations and cover two outcrops. The aim is to 
give the most conspicuous and well-developed one in such localities. 
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Englewood. 
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Norwood. 
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Jersey City. 
Weehawken.* 
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Ridgefield Park. 

Hackensack. 

Teaneck. 
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Randall's. 
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80 
76 
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New York, Snsqaehaaiia, and Western 

Railroad. 
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12 
12 
14 
14 
16 
17 
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New York. 
Jersey City. 
Schuetzen Park. 
New Durham.^ 
Little Ferry. 
Ridgefield Park. 
Bogota. 
Hackensack. 
Maywood. 
Rochelle Park. 
Dundee Lake. 
Paterson.^ 
Van Winkle's. 10 



1. Archaean, 16. Trias.io 
16. Triassic. * 

16. Trias., 21. Recent. * 
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Midland Park. 
Wortendyke. 
Wyckoff. 
Campgaw. * 
Crystal Lake. 11 
Oakland. 1' 

Fompton.1' 

Butler. 

Charlotteb'gh.1* 

Newfoundland.!* 

Oak Ridge. 

Stockhohn.i« 
Summit. 
Two Bridges. 

Ogdensburgh.!^ 

FrankUn.i« 

Hamburgh. 
Deckertown. 
Quarryville.1* 
Unionville, N. Y. 
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u 
u 
u 



346 

890 
340 



{ 



£76 

1 a. Laurentian, 20 b. 
Champlun. **° 

it 360 

it 7 26 

12. Catskill Devon. '''^^ 

j 4 c. Hudson Riyer (f) 

( 20. Quaternary. «^o 
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8 a. Magnes. Limest.**' 
4 c. Hudson River. ^^^ 
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8 t. Magnesian, 20 b. 
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 The altitudes are from the topographical sheets of " Atlas of New Jersey," prepared by the Geo- 
logical Survey of New Jersey, Professor George H. Cook, State Geologist, and compiled by C. C. Ver- 
meule, C. E., topographer. -< 

1. The Archsean rocks are now all covered by improvements, and there are no outcrops ; but a 
large part of the city has this formation as its underlying rock. 

2. The Palisade range of Bergen Hill trap-rock in the western part of the cut, as seen at the tunnel. 

3. The trap-rock of the Palisade range is seen on the east side, the whole length of this road to the 
New York line. (See Note 6, under New York.) On the left are the recent formations of the Hack- 
ensack meadows. 

4. The sandstone lying upon the trap-rock can be seen on the mountain>ontheast of the station 
and near its crest. . 

6. At the east entrance to the tunnel the indurated shale, and above it the trap-rock, can be seen. 
One mUe to the south there are good exi)osure6 of the latter rock cutting across the sandstone and 
shaly rocks. And sandstone was met with in the tunnel-cutting. 

6. The sandstone on the west of the trap-rock is beautifully exposed in the west entrance to the 
tunnel. There are good sections showing glacial drift also. 

7. The recent formations of the meadows aldhg the Hackensack are seen on the left or west side 
from here to Hackensack. 

8. (See Notes 8 and 6.) 

9. The Garret Rock ndge of trap-rock is prominent in the southwest and south of the city. Pan- 
saic Falls, where the Passaic River falls seventy feet over ledges and through Assures of trap*rock. 
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Mb. I Newark and Paterson Railroad. 
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New Jersey and New Tork Railroad. 
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7,Cherryville. 
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18 Westwood. 
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In Moiris Hill, near the falls, fine section of sandstone ahd conglomerate, bedded trap-rock capped by 
the columnar trap. 

10. Columnar trap-rock seen on west of road in the second moantain range. 

11. Morainic drift surface is noticeable on north of road, from here to Oakland, where the modi- 
fied or terrace drift can be seen, thence to Pompton on the left side of car. 

12. Here tiie train approaches the gneissic rocks (1 a. Laurentian) in the eastern face of the High- 
lands. 

13. South of Pompton Junction i mUe, and in the left bank of the Pequannock River, there is an 
isolated outcrop of black, slaty rock, which is probably Huronian. The locality is in sight from the 
railroad track. Graphite mine i mile south of Bloommgdale, a flag-station between Pompton and 
Bntler. From Pompton to Oharlotteburgh the road follows the ^quannock River, and excellent 
yiews of the Highland ranges are to be had from the car-window. 

14. The bold escarpment of the Oopperas Mountain here comes in view, and west of this station 
the road passes through a gap in the range. It belongs to the Green-Pond Mountain series of Devon- 
ian age. 

15. Green Pond Mountain is seen to the southwest of the station. Green Pond, a beautiful, natu- 
ral lake, 1,048 feet high, is three miles south of Newfoundland. 

16. East of Stockholm the line re-enters the outcrop of the Laurentian rocks, and runs thence over 
them to Franklin Furnace. 

17. The railroad line here runs on a remarkable moraine, which, excepting the narrow passage for 
the Wallkill, stretches across the valley and is one hundred or more feet high, affording pretty views 
on each side. West of the station there are cuts in the white, crystalline limestone. The Sterling Hill 
zinc-mines are southwest of the station. 

18. The noted Mine Hill Ib northeast of and in sight from the station. The zinc-mines of frank- 
Unite ore are here. Famous mineral locality. The Potsdam sandstone is cut a few rods northwest of 
the depot. 

19. The extensive meadows of the Drowned Lands are on the east of the road. Quarries of flag- 
ging-stone on Flagstone Hill west of the station. 

20. The valley of the WallkiU River is on the west. 

21. Modifled drift of Germany Flats conceals the limestone. 

22. The road here runs near the line between the slate and the magnesian limestone of the Panl- 
inskill Valley. The ridge bordering the valley on the southeast from Washingtonville to the Dela- 
ware River is slate. 

23. Near Marksboro, White Pond is noted for its shell marl deposits of Recent age. 

24. The station is on the river terrace. Northward two miles, the road enters the slate belt. Quar- 
ries of rooflng-slate a little way east of the road. 

26. The railroad line follows the river through the gap in the conglomerate of the main southeast 
ridge, and then across the Medina red, gray, and olive-colored shales and sandstones. Grand scenery. 

26. The road here crosses a low, upuoid strip of sandstone. To the southwest are to be seen the 
Snake Hill and Little Snake Hill— trap-rock hills. The meadows to the southeast and to the north- 
west are Rbcbnt. 

27. (See Note 9.) The modifled drift is beautifully exposed in hills east of the depot and in the 
city. 

28. The red sandstone is cut down deeply by the gorge east of the road. Northward to the State 
line the rock is covered by drift, and several side-cuttmgs show this drift. 

29. The Belleville quarries, southeast of the station, yield annually a great amount of very excel* 
lent brownstone. M 

90. Tidal meadows to right. Sandstone ridge onief t. The line follows the Hackensack and then 
the Pascack Rivers. Very few exposures of the rock ; drift surface generally. 

81. This railway west of the Brie line runs westerly, and cuts into the sandstone at the south side 
of Snake Hill, which is trap-rock mainly. West of Arlington it cuts deeply across the sandstone ridge. 
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A slight fault is seen in this cut. The historic Schuyler mine (copper) is one mile northeast of this 
station. 

82. The road here approaches the trap-rock range (First Mountahi). 

33. The railroad line crosses the First Mountain range part way through a gap. Good exposures of 
trap-rock in cuts. Goins toward Cedar Grove, beantif nlly glaciated surfaces and good sections of 
glacial drift on the side or tsrack. 

34. Falls of Passaic River over trap-rock ledges in village northeast of station. Quarries in brown 
sandstone. Fine examples of trap-rock columns on shale one mile northeast of vUiage and near the 
river. 

35. The- road here passes through a gap in the Towakow-Packanack range of trap«rock and enters 
the Pompton Plains basin, a^part of the old glacial Lake Passaic. The southern portion is still wet, 
peaty meadow. Northward a gravelly plain. The ArchsBan highlands are seen on the lef t-<ir west 
side of the plains. 

86. The isolated crests of gneissic rid£«s, nearly buried in the drif tgravel, characteriise this valley. 

87. The long-worked and celebrated iron-mines of Cooper and Hewitt are here reached by this 
branch railway. 

88. The largest lake in the State, lying between the Laurentian ridges on the east and the rough 
]3earf ort and Bellvale Mountains on the west. The latter are of the (3reen-Pond Mountain series of 
rocks. At the south end and west side of the lake there are small outcrops of 4 c. Hudton Biver^ 5 a. 
Oneida, and Medina. 

89. Famous basaltic columns at O^Rourke's quarry, west of the town. 

40. At Castle Point, north of ferry, serpentine outcrops. 

41. (See Note 80.) % 

4S. Hills of glacial drift here are prominent; and the terminal morahie crosses the Second Mount* 
ain range south of Summit. Thence to Morristown the southern edge of the drift is, on the avenge, 
• half mile south of the railroad. 

48. West of the station deep sink-holes appear near the line of road. 
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44. The Archaean rocks are west of the plains. The drift is thick and the plains are a part of the 
old glacial Lake Passaic. The road enters the Highlands north of this station. 

45. Ik>yer is the center of the iron-mine district of Morris County. 

46. The Mnsconetcong Valley is here entered, the road passing through the terminal moraine a 
half mile north of Hackettstown. 

47. The beautiful and fertile valley is here thread out before the traveler. Gk>ing south to Port 
Mnrray, deep cuts show slate. The Scnooley^s Mountain table-land is seen on the east. 

48. The railroad cut exposes Potsdam sandstone and Laurentian gneiss. The Pohatcong Valley 
ia here entered* and hence to Broadway the line follows at the side of the valley. 

50. The railroad cut near Phillipsbarg cuts a slaty rock, which may be Utica slate. 

51. The railroad line runs down from Summit into the valley of the Passaic and along the south* 
east foot of Long Hill. 

62. Bemardsville is at the border of the Laurentian Highlands. 

58. Modified drift forms the surface of these plains. 

54. The road runs close under Garret Rock. Oaarries of sandstone on the east side of this moujit- 
ain, where the trap-rock can he seen upon the sanastone. On the left side of the track there are side 
cuts in tr^>-rock and sandstone. On the right one sees the same rocks exposed in the hluff west of 
the mills. Fine view of the city is here also nad. 

66. (See Note 85.) 

67. Here the road follows on northern foot of Hook Mountain and south of the Pompton Plains. 
66. Between Whitehall and Montville there are very fine sections of high, terrace hills at the right 

Of the track. Footprints In red sandstone at qnarrv one mile southeast of the station. 

60. Famous locality for serpentine and chrysolite at Gordon^s quarry two miles north of this sta- 
tion. Fossil flsh locahty is ahont two miles southeast ^ 

60. To the east and southeast the passenger looks over the red sandmbne plain— to the distant 
Second Mountain range of trap-rock. 

61. (See Note 48.) 

62. Extensive iron-works and iron-mines. Tunnel through the gneissic rocks east of the station. 
'68. Tunnel in slate. Beautiful view of the Delaware and of Water Gap. 

64. Bailroad cut west of the station, near Newark Bay, shows old sand-dune upon sandstone drift. 

65. Beyond this station, and on to Netherwood, railroad cuts show good sections of glacial drift 
where the terminal moraine is crossed. 

66. The plain country southwest of the moraine is here reached. Fhrst Mountain (of trap-rocw) is 
on the north. 
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Plastic day. 9o 

1. Archaean; 20 b. 
Champlain. *• 

67. Roand Valley Mountain to the southwest, a peculiar, horse-shoe shaped ridge of trap-rock. 
The railroad line is at north side of it. 

68. About half a mUe west of Lebanon the Archsean territory is entered. 

69. Here the deep valley of the north branch of Raritan is crossed. 

70. Limestone dipping under the gneiss of mountain is noticeable In the railroad cut northeast of 
the station. Hence to Bloomsbury the line runs near foot of the Musconetcong Mountain. 

71. Large iron-mines one mile southwest. 

72. (See Note 60.) 

78. Sourland Mountain (trap-rock) appears on rig^t side of the car, to northwest Beyond the 
next station (Hopewell) the roaa cuts across the end m the Mount Rose or Bocky Hill range. 

74. Here the road enters the German Valley, shut in by Archsan ranges of mountains. 

76. The underlyhig formation (presumably Archflean)J8 here concealed by drift. The same is true 
at the succeeding stations of Drakesville and Eenyil. The low ridges on the east of the line are of 
sandstone (Green Pond Mountain series). 
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2 Wo«4biidse and Perth Awhoj R. R« 
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19 
20 

22 

28 
24 
26 



New York. 
Rahway. 
Perth AmboyJiL 

Edgar's 

Woodbridge.'^ 
Spa Spring. 
Perth Amboy.*° 



Id. Triassio. 



S5 

SO 
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18 a. Cretaceous, Ra- 

ritan clays. ^^ 

18 a. Cretaceous. ^^ 

a 10 

u 40 



2 a. Belfldere Delaware R* R. 
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8 
9 
10 
12 
16 
19 
23 
26 
31 
35 
38 
42 
46 
50 
53 
67 
64 
68 



Trenton.9* 

Asylum.^' 

Somerset 

Wash'ton Cross. 

Titusvme.98 

Moore's. 

Lambertville.^* 

Stockton.^^ 

Bull's IslaiuL 

Tumble. 

Erenchtown. 

Milford.96 

Holland. 

RiegelsTiUe.'* 

Oarp'nterrille.*^ 

Phimpsburg.100 

Harmony. 

Martin's Creek. 

BeMdere. 

ManunkaChunk. 



l.Arch'n;2b. Potsd.*» 
16. Triaasic 
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3 b. Mag. limestone. ^^^ 
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4 c Hudson. 
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880 
881 
868 
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Ms. I liekUli and Hadaon Rirer R. R« 




60 
64 
69 
73 

76 

81 
83 
89 
96 

98 

103 
106 
124 



Philadelphia. 

Phillipsburg. 

Belvidere. 

ButtSYille. 

Townsbury.ioi 

Gt. Meadows. *»« 

AUamuchy. 
Andover.**** 
Sparta Junction. 
Franklin June 

Hamburgh.* «* 

McAfee.»o» 
Vernon. 
Greycourt, N.Y. 



3 a. Mag. limestone. *'* 

868 



I 



tt 
tt 
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391 
60t 



20 b. Champlain.*** 

536 
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ti 
tt 



59t 
68t 
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8 a. Mag. limestone. 
20 a GladaL *" 
1. Archaean. **• 

3 a. Mag. limestone. *^* 
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FlenilBffton Branch R R. 



16 


Lambertville. 


16. Triassic. 




19 


Mt. Airy. 


tt 


147 


23 


Ringoes. 


it 


848 


26 


Copper HilL 


tt 


159 


28 


Flemington.io« 


u 


188 



8. MtlUtone Brauicli R« R. 



33 
84 
36 

87 
39 



New York. 
New Brunswick. 
Millstone June 
Voorhees. 
Clyde. 
Middlebush. 
East Millstone. 



16. Triassic. 
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186 

118 
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76. Northeast of Keuvil, about one mile, the terminal moraine is entered, and the railroad cats 
afford good sections of the glacijU drift, thence to Port Oram. 

77. (See Note 46.) 

78. Large mines of magnetic iron^ore, for which this road is the outlet. 

79. Largest lake wholly In the State. 

80. Iron-mines. Apatite locality. This raOroad line has its terminus at large Ogden Mines. ' 
80a. Iron-mines in and near the TiUace. 

81. The terminal moraine is crossed by this road southeast of the station. 

88. Here the road leaves the red sandstone territonr and enters the gneiss in the Masconetcong 
tunnel. A fold of the magnesian limestone in it. At the west end entrance of the tunnel the deep 
cut exposes disintegrated gneisses, and to west the magnesian limestone and hydro-mica slates. West 
Bnd iron-mines. 

88. Bergen Cut, in trap-rock, between Jersey City and Marion. 

84. The road here crosses the Newark Meadows. Much buried cedar timber in the black earth ; 
and the stumps and fallen trunks may be seen from the car-windows. 

86. The terminal moraine is crossed between this station and Metuchoi. 

86. The red sandstone forms blufb in right bank of the Raritan, which are seen crossing the 
bridge. 

87. Low cuts here and hence to Trenton in drift sand and gravel. They conceal the underlying 
formations. 

88. The gneissic rocks are to be seen in the Delaware River above the railroad bridge. Northeast 
of the station a long cut exposes a gravel formation, which belongsto the Trenton terrace level. Mas- 
todon tusk has been found In it. Imde flint implements found by Dr. Abbott in this formation, sonth 
of station, in the river bluff. 

89. Center of fire-clay digging and fire-brick works. Very large banks west and south of the 
village. 

90. Southern limit of glacial drift at mouth of the Raritan River. 

91. A micaceous sandstone (Potsdam) near the Warren Street station. 



93. Coarse, pebbly beds of the Triassic are noticeable near Asylum station. Thence, up the river, 
many cuts in the red sandstone. Near Greensborg there are large quarries of sandstone. 

98. Trap-rock of Smith's Hill, north of Titusimle. 

94. Goat Hill (trap-rock) south of this station. North of it, and east of the town, remarkable ex- 
amples of indurated shales. Tourmaline locality.. 

96. Sandstone quarries. 

96. Flagstone quarries north and northeast of village. Pebble bluff, a huge wall of red congloDs- 
erate northwest of the village, at foot of which is the road. Nockamixon CUiEB on opposite (Penn- 
sylvania) side. 

96. Musconetcong Mountidn range of gneiss south of station. 
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New York. 
Monmouth 

Junction. 
Kingston. 
Rocky HilLi" 
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18 a. CretaoeouB, Rsr 

ritan clay. ^* 

16. Triassic. «° 

a 60 



5. Amboy Dtrlstoii. 
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10 
14 
16 

18 

21 
24 
27 
81 
84 



New York. 

So. Amboy.^o* I \ 18. Cretaceous ; a. lUu 
•^ ( ntan clays. *o 



Old Bridge. 
Spot8wo<^ 
Jamesburg. 
Prospect Plains. 

Cranbury. 

Hightstown. 

Windsor. 

Newtown. 

Yardyille< 

Bordentown. 



Trenton.»o9 



85 

87 
89 

48 

46 
47 
49 
00 
58 
54 
57 
61 
62 



White HilL^io 

Ejnkora. 

Florence. 

Burlington. 

Edge water. 

Beverly. 

Delanco. 

Riverside. 

Riverton. 

Palmyra."* 

Fish House."* 

Camden. 

Philadelphia. 
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U 



I 



18. Cretaceous ; 
Clay marls. 
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1. Archaean. 
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6. Frceliold mad Jameabwrff Acrlenltwral 
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18. Cretaceous J a. 
Plastic days-; b. 
Clay marls. . 



10 



it 



18. Cretaceous'^ 
Plastic clays. 
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10 



41 Monmouth Junc- 
tion. 
43 Dayton. 
49 Jamesburg 
54Englishtown."' 

58 Freehold. 

61 Howell's. 

66Farmingdale."^ 

69 AUaire. 

73 Manasquan. 

74 Sea Girt. 



{18. Cretaceous ; a. Ra- 
ritan clay. »* 



it 
it 



90 

73 



1 8. Cret. ; a. b. Clay m'ls. 

" d.Redsand.i»8 

** c. Lower marL 

** e. Middle marL 

" f . Yellow sand. 

" g- l^pper marl 

Eocene, 
it 



19. Tertiary. 

it 



7. PemborMB mad Hlchtatowa R. R* 



OHightstown. 

6 Sharon. 

7 Imlaystown. 

lOCreamRidge.i^'^ 
12|Homerstown. 
16 New Egypt"* 
20 Wrightstown. 



23 
25 



Lewistown. 
Pemberton."' 



18. Cret's; b. Clay marls. 

if u 



it 



it 



"d. Red sand bed. 
" c. Lower mrl bed. 
^' e. Middle marl. 
" f . Yellow sand. 
** g. Upper marL 

"1 Yellow sand. 

it, it it 

" e. Middle marl. 
" f. YeUow sand. 
** g. Upper marl. 



0. Bvritacten R. M* 



BurlingMixi* 
Mount Holly." << 



)18 Cretaceous ; 
a. Plastic clay. 



10 



1 



18. Cret'ous ; b. Clay 
marl ; c. Lower mrl ; 
d. Red sand. 



99. Pohatcong range of gneiss north of this place. 

100. Two miles to north the railroad line runs at river foot of Marble Mountain. Homblendic 
schists, crystallhie limestone, steatite (quarries) and gneisses. Some of these may be Huronian. River 
tsnaces at Belyidere. 

101. The line skirts mountain on west, Pequest Valley on east. Terminal moraine lies across val- 
ley near Townsbnry. 

102. Great Meadows is an old glacial lake-basin filled by drift and recent allnvlal deposits. 

106. The once famous Andover iron-mine is northeast of station and near the track. ' To northeast 
a chain of natural lakes in a modified drift, valley underlain by limestone. 

104. A remarkable cut In glacial drift south of the station. 

105. Luge quarries in white, crystalline limestone in this vicinity and near Hamburi^h. On east 
l^e high Wawayanda Mountain ; on the west, Pochuck Mountain ; both ranges of gneissic rocks. 

Iw, Copper-mine west of town. 

107. Trap-rock quarries south of station. 

106. Fossil-leaf locally in clay-pits near shore. 

109. (See Notes 88 and 91.) 

110. line sections of clay-marls, and the clays in the blufi!, and at clay-banks near Einkora. North- 
west of Florence station and in the river bluff the yellow gravel covers tnirty or more feet of Cretaceous 
clays and sands^ 

111. Fine section of gravel, sands, and Cretaceous clay in south bank of the Pensauken Creek. 

112. Clay-pits. Locality or fossil unios in clay. 

118. Marl-pits north of railroad line— as near Freehold. Red sand forms surface at Freehold. 

114. Extensive marl-pits in. vicinity. Lower layer of upper bed mostly opened. Upper layer is 
Bocene. Many fossils. 

115. Lower marl is opened In this neighborhood for marls. 

116. Oood section along Crosswicks Creek, showing all the marl-beds and their layers. Upper 
marl-bed is worked in vicinRy of New Bgypt. Many fossils. 

117. Large pits near the village, in the middle bed. 
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8. KiBkeim Bnuieh B. R. 
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Ck)lumbu8.i«® 
Jobstown. 
Juliustown. 
Lewistown. 



18. Cretaceous. 

a. Plastic clay. 

b. Clay marls. 
18.Cret'8 b.Claymrl 

** c. Lower marl, 
"d. Red sand. 
*^ e. Middle marl. 
**il Yellow sand. 
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20 

22 

24 
26 



Philadelphia. 

Camden. 

MerchantyiUe. 

Moorestown. 

Hartford. 

Masonyille. 

Hainesport 

Mt.HoUy.i" 

Smhhville. 

Birmingham.'" 
Pemberton. 



18. Cret's; a.Plas.Qlay. 
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b. Clay marL 
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c. Lower marL 
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d. Red sand. 

d. Red sand. 

e. Middle marl. 

ii 

it 



11. PeaibeitMi aad Sea-Shore B. B« 



26 

29 
48 
62 



So. PembertoiL 

New Lisbon. 
Whitings. 
Toms ^yer. 



66!Island Heights. 



68 

60 
64 
70 

71 
72 
78 
74 



Bamegat Pier. 
Seaside Park.'" 
Berkeley.'** 
Chadwick. 
Bay Head. 
Bay Head Jmic. 
Point Pleasant 
Brielle. 
Manasqnan. 
Sea Girt. 



fl8. Oretac's; g. Upper 
marl ; f . yellow sand. 
19. Tertiary; o. Pliocene. 
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12. Medford Bvaaek B. K* 
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Mount Holly. 

Lumberton. 

Medford.'" 
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18.Crefs;b.Cl'ymrl8. 
" c Lower marL 
'* d. Red sand. 
" d. Red sand. 
*' e. Middle marL 
" f . Yellow sand. 

** g. Upper marL 



New Terk aad Ijobc Bninck B. B« 
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18 

14 

21 

26 

27 
28 
80 
82 
84 



New York. 
Jersey City. 
Elizabethport 
Elizabeth. 
Sewaren. 

Perth Amboy. 

South Amboy. 

Morgan."^ 

Cliihrood. 

Matawan."* 

Hazlet 



88!Middletown.'" 

42lRed Bank. 
44jLittle Silyer. 

47 Branchport 

48LongBranch.'*<' 
60 Elberon. 

62 Deal Beach.'*' 

66Asbui7Ptok.'" 

Key East 
66 Ocean BeadL 
68 Spring Lake. 
eOSeaCHrt. 



1. Arch'n; 16. Trias. '» 
16. Triassic. '<> 

it 99 

it %t 
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18. Cretaceous; a. Ba- 
ritan clays. ^® 
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18. Cret's; b. Clay maris. 
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^^ c. Lower marL 
'' d. Red sand. 
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" d. Bed sand, 
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<* e. Middle marL 
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" f . YeUow sand. 
" g. Upper marL 



19. Tertiary; c Pliocene. 
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Freekeld aad New York B. R« 





1 

12 



14 



New York. 
Jersey City. 
Matawan. 



Keyport 



1. Aroh*n; 16. Trias. '<» 
18. Cret's; b. Clay myla. 
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118. Holly Meant consists of red-sand bed capping lower marl rising aboye the clay-marl plain. 

119. <8ee Note 110.) 

ISO. Here, as at many localities in West Jersey, the strata are concealed ; and the dip of beds is 
80 slight that there is some oncertataity in some localities what are the underiring strata. 
Ul. (See Note 118.) 
122. (See Note lirj) 
128. Sea-beaches (Mecenty 

124. Artesian well here svikes the marl-beds after penetrating oyerlying gravels, sands, and clays. 

125. Or, possibly. Pliocene. 

126. Marl-pits in ooth the middle and npper beds in the Tricinlty of village. 

127. The railroad line hero cuts into the stoneware clay-bed. going towud South Amboy. South- 
ward the daik-colored clays and the clay-marls are ejcposed in the cuu. 

128. Matavan Creek cuts into clay-marls. 

1S9. Railroad cut through lower oed, at station. Deep cut in red sand ^onth, one mile. 

180. Surface clays and 0avels'may be Pliocene. 

181. Pits in upper marl-bed— west of railroad line— at Poplar, also near Deal Beach. 

188. The snpoilcial beds are probably Pliocene. Artesian-well borings pass through these and 
reach the Cretaceous marl series. 

188. Mount Pleasant Hills (red-sand bed and lower marl) to southeast 

184. NuzAerouB marl-pits In vicinity, and many fossils. Bed-sand bed forms hills generally. 

186. A sandy strip of beach-sand and Recent 

190. Navesink Highlands to west of river— of zed-sand bed, capping lower marL Latter is seen 
in north or Haritan Bay side of Highlands. 
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New Jersey Soatheni R. R. 
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New York. 

Sandy Hook.^" 
Highlands. 1" 

Seabright. 
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E. Long Branoh. 
Branchport 
Oceanport. 

Eatontown. 



Red Bank. 



Shrewsbury. 
Eatontown. 



Eatontown. 

Shark River. I"' 

Farmingdale. 

Squanknm. 

Lakewood. 
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Shamong. 
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Atco. 
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Winslow.i»9 

Cedar Lake. 

Landisville. 
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Bradway. 

Rosenhayn. 

Bridgeton. 

Bowentown. 

Greenwich. ^*^ 

Bayside. 
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*• f . Yellow sand. 
" g* Upper marL 
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19. Tert. : o. Pliocene.' ' 
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" d. Red sand. 
" b. Clay marls. 
" d. Red sand. 



21. Recent; 18 a. CI. mrl. 



Ms. I 8. Toms Rtrer mmd Waretowa R. R« 



jNew York. 
Sandy Hook. 



40 
47 
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Manchester. 
Toms River. 
Bayrille. 
Cedar Creek. 
Forked River. 
Wareto^ 
Bamegat. 
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Whitings. 

Bamber. 

Lacy. 

Middle Branch. 

Waretown June. 
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Tuckerton. 
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Philadelphia. 
Camden. 

Haddonfield. 
Ashland. 

Kirkwood.»*« 

Berlin. 

Atco. 

Waterford. 

Winslow."9 

Hammonton. 

Da Costa. 

Elwood. 

Egg Harbor. 

Pomona. 

Absecon. 

Atlantic City. 
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" b. Cky marls. "^^ 
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Marlton. 
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** f . Yellow sand. 
" g» Upper marl. 
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Atca 
Williamstown. 



19. Tert'ry ; c. Pliocene, 
ft ft 



187. Much sandy gravel on hills in vicinity, which may be Pliocene. Shark River mari-pits near 
Inland Bontheast of station. Noted Bocene fossil locality. 

188. Clay-pits near station. 

180. Glass-sand pits. Glass-works. Artesian well reached Cretaceous marls three hundred and 
ty feet deep. 

140. A very fertile alluvial upland neck. 

141. The lower upland points are probably Recent, as are the tidal marshes along this coast. 

142. Pits in middle man-bed at side of track. 
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Oakland. 
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Magnolia. 
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Albion. 
Lansborough. 
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Cedar Brook. 
Blue Anchor. 
Winslow. 
Hammonton. 
Da Costa. 
Elwood. 
Egg Harbor. 
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Atlantic City. 
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^ c Lower marL 
** d. Red sand. 
" e. Middle marl 
^ g* Upper marl. 
19. Tert'ry; o. Pliocene. 






« 

it 
it 

it 
it 
it 
u 
u 
it 
it 

M 



ii 
t( 
ii 
U 
ii 
Ci 

ii 
it 
ti 
(t 
it 



21. Recent. 



West Jersey R. R. 
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Camden. 
Newfield. 
Forest Grove. 
Buena Yista. 
May's Landing. 
Pleasantville. 



Somers Point. 



Atlantic City. 
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21. Recent. 



Camden. 

4 Gloucester. 

C Westville. 

8 Woodbury. 
11 Wenonah. 
ISBamsboro.!** 
ISGlassboro.^** 
21 Clayton. 
24 Franklinville. 
28 Malaga. 
80 Newfield. 
84Vineland.»*« 
40Millville.i*6 
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18. Cret's; a. Plas. crys.^ 
"b. Clay marls' ^^ 

18. Cret's; b. Gay m'rls.^ 

it it 84 

*' d. Red sand. ^^ 
'<e. Middle marl6 8 

19. Tert. ; c. Pliocene. ^  « 

ii it 143 

it it 128 

ti it 106 

it U 114 

it it 110 

tt tt 36 



Ms. 1 



West Jersey R. R.— Cbn. 



46 
68 
66 



62 
69 



76 

78 
81 



Manumuskin. 



Belleplain. 
Woodbine. 



Sea Island City. 



Seayille. 

Cape May, C. H. 

Anglesea. 



Rio Grande. 
Bennett 
Cape May.i*'^ 



19. Tert; c. Pliocene. 



tc 
It 



ft 
ti 



21. Recent, 8ea-beach. 



19. Tert'iy; c. Pliocene. 

a it 

21. Recent, Sea-beach. 



19. Tert'ry; c. Pliocene, 
it it 

21. Recent 



Camden. 
18 Glassboro. 
20 Union. 
24 Monroe. 
26 Elmer. 
29 Palatine. 
81 Husted. 
88Bridgeton.i*» 



18. Cret'g; a. Plaa, d'ys,* 
19.Tert.;c.Pliooeiie.**» 



it 
it 
it 
ft 
it 
it 



ti 
tt 
if 
it 
it 
it 



lit 

116 
96 
61 



0!Camden. 



26 
81 
84 
87 

88 



Elmer. 

Daretown. 

Yorketown. 

Riddleton. 

AUoway. 



48 Salem. 



18. Cret's; a. Plas.d'ys.^' 



19. Tert.; c. Pliocene."' 

it it 



u 
it 
tt 



ii 
it 
it 



1 



** e. Middle marl. 
" 21. Recent 



__0 

8 
13 

19 

26 
80 



Camden. 



Woodbury. 
Clarksboro. 

Swedesboro.^*^ 

Woodstown.**® 
Riddleton. 



18. Cret's; a. Plas. cPys.* 

"b. Clay marls. «* 
II It 

f" c. Lower marl. 
*' d. Red sand. 
" e. Mid. marl. 

19. Tert'ry ; c. Pliocene. 



Delaware Rlrer R. R* 




8 
13 
20 
24 
28 



Camden. 

Woodbury. 

Paulsboro. 

Bridgeport. 

Pedricktown. 

Penn's Grove. 



18. Cret's; a. Plas. cl'ys.« 
" b. Clay marls. »* 



it 
tt 



it 
ti 



21. Recent 

ft 



Cnmberland aad Maarice Rtrer R« R* 

OBridgeton."V*« 19. Tert.; c Pliocene. ** 
Fairton. 
Newport. 
Dividing Creek. 
20 Port Morris. 



it 

u 
ii 
ti 



it 
tt 
tt 
ti 



148. Large marl-pits, and branck railroad line to them. 
144. GlassHS&nd pits between this place and Williamstown. 
146. The gravel well exposed in radlroad cut at station. 

146. Olass-sand pits along Maarice River below the town. 

147. On an upland island. 

148. Glass-sand bed opened south of town In river-bank. 

149. Lower marl-bed along Raccoon Creek. 

160. Middle marl-bed heie opened for marl digging* 



160 AN AMERICAN GEOLOCHCAL RAILWAY GUIDE. 

* — — 

This blank space is intooded for additional geological notes in nencil by the traveler. 
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Pennsylvania. 



Bt J. P. LasLBT, Stats Gbologist. 



LIST OF THE GEOLOGICAL FORMATIONS OF PENNSYLVANIA. 



Prof. Dana's Table of the FormationB. 



20. Quaternary. 
16. Triassic. 

14 c. Upper Coal Measures. 

« It 

14 b. Lower Coal Measures. 

14 a. Millstone Grit 

13 b. Upper Sub-Carboniferous. 

13 a. Lower Sub-Carboniferous. 

12. CatskUl. 

lib. Chemung. 

11a. Portage. 

f Genesee. 
10. Hamilton, } Hamilton. 

( Marcellus. 

9. Comiferous. 

8. Oriskany. 

7. Lower Helderberg. 

6. Salina. 

6 0. Niagara. 

5 b. Clinton. 

6 a. Medina. 

4 o. Hudson RiTer. 

4 b. Utica. 

4 a. Trenton. 

3. Canadian. 

2. Primordial or Cambrian. 

1. Archsean. 



Names Provisiooally adopted in tne Second 

Geological Survey of Pemnsylyania, 

by Prof. J. P. Lesley. 



20. 
16. 

He. 

ii 

Hb. 
II 

Ha. 
13 b. 
13 a. 
12. 
lib. 
11a. 
10 e. 
10 b. 
10 a. 

9. 

8. 

7. 

6. 

5 c. 

5 b. 

da. 
11 

4 c. 
4 b. 
4 a. 
3 a. 
2 b. 
1. 



?uaternary. 
riattic. 

r Green Co. Group. 
\ Washington Co. ttroup. 
Mohonganela River Series. 
Barren IVIeaturet. 
Ailegheny River Series. 
Pottsviile Conglomerate. 
Mauch Chunk Red Shale. 
Pocono Gray Sandstone. 
Catslclli Red Sandstone. 
Chemung. 
Portage. 
Genesee. 
Hamilton. 
Mareeliusi 
Upper Helderberg. 
Orislcany. 
Lower Helderberg. 
Saiina. 
Niagara. 
Clinton. 
Medina. 
Oneida. 
Hudson River. 
Utica. 



o 



» 




5P 



3. 

s 



Trenton. 
Caleiferous. 
Potsdam. 
Azoic. 



r 



g OQ 

5*0 



? 






xvn. 

XVI. 

XV. 

XIV. 

xra. 

XIL 

^i. 

X. 

IX. 

VIII f. 

VIII e. 

VIII d. 

VIII c. 

VIII b. 

Villa. 

VIL 

VL 

Vo. 

Vb. 

Va. 

IV b. 

IV a. 

Illb. 

nia. 

Hb. 

Ua. 

1. 



Nona OH tbb Tabu or FomMATXOin. All beneath the Potadam ia scried Aaoic, because no ftarvev 
has yet sufficiently differentiated the mass into its seyeral systems. The term Eozoic is rejected, 
partly because both too yague and too shifting, and partly because it would suit the Cambrian system 
better than the Huronian and Laarentian, both of which remain to all intents and purposes Azoic 
The terms Huronian and Laurentian are known to apply lithologically to rock masses in Pennsyl- 
▼anijk but their geographical relationships in the State are but imperfectly made out. 

Much uncertain^ still exists about the lines of demarcation between some of the formations 
in Pennsylrania, such as between the Catskill and Chemung; the Lower Helderberg and Clinton ; 
the Hudson Birer and Utica; the Caleiferous and Potsdam. 

Niagara, Onondaga or Salina, Comiferous and other names were omitted, in the first edition, 
because of their uncertain presence in many districts of the State ; and because of the narrowness 
of their upturned outcrops where they do exist. 

Some of the places named in the following lists occupy positions covering the width of two or 
more steeply outcropping formations, to any one of which, therefore, they might be assigned. 

In the northern and western counties it is often impossible to say precisely whether places stand 
upon Chemung, Catskill, Pocono or Mauch Chunk rocks. In such cases, Chemung has been pre- 
ferred, because the others might be studied in the surrounding hills on account of the general hori- 
Bontality of the bedding. 

The last column in the table gires the numbers assigned to the Paleoaoic formations in 1837, and 
their modifications since 1874. All above XII are additions. _ 

J. P. L. 
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Pennsylvania.'*' 



Fennflylvaiiia Railroad. 

New Tork DlTision. 



Ma. 



Alt. 




6 
13 
23 
26 
32 
33 



W. Philadelphia. 

Kensington.^ 

Holmesburg. 

BristoL 

TuUytown. 

MorrisTiUe. 

Trenton, N. J. 



1. Azoio. 

20. Quaternary. 



u 



S2 
t7 

21 

20 



1. Azoio. •* 

( See New Jersey.) «« 



Pennsylyania Division— Main Line. 





5 

9 

20 

22 

28 

83 

89 
44 
47 
51 

57 



W. Philadelphia. 

Merion. 

Bryn Mawr. 

Paoli. 

Malvern. 

Oakland." »«« 

Downingtown. 

Coatesville. 
Parkersburg. 
Penningtonyille. 
Gap. 8 

Lemon Place. ^ 






it 



1. Azoic. »a 

« S47 

416 
S84 
S46 

/ 2-4. Siluro-Cam- 

tbrian. (Oalcirous?) 

f 8 a. & 4 a. Magnesian 

\ Limesto's & Marbles 
« tso 

2 b. Potsdam 8. B. »»» 

tt 500 

1. Azoic. "» 

r 2-4. Siluro-Cam- 
\ biian Limesto's. ' * * 



Pennsylvania Railroad. 

Ms. Pennsylvania Di?.— Main Line— Con. 



Alt. 



61 

69 
76 
81 
87 
95 
96 

106 

111 
118 
120 
188 

138 

148 
148 
152 
155 
162 
167 
178 



Bird-in-Hand. 

Lancaster. 
Landisville.* 
Mount Joy. 
Elizabethtown." 
Branch Inter. ' 
Middletown. 

Harrisburg. 

Rockville." »»<» 
Marysville. 
Duncannon.* 
Newport 

Millerstown.i® 

Thompsontown. 

Tuscarora. 

Perrysville.ii 

Mifflin. 

Narrows.!* 

Lewistown. 

McVeytown.i* 



M 



f 2-4. SilurcHCam-»»9 
\ brian Limestones. 

« t5» 

U 40 5 

« 865 

16.Triassic. *5 7 

« 

114 

Trenton Lime- 

and edge »*o 

Utioa Slate. 

4 c. Hudson Riv. Slate. 

5 a. Oneida Conglom'e. 
12 Catskill B. 8. \ »«« 
11 b. Chemung, f "'s 

5 b. Clinton and *o 8 
fossil iron ore beds. 
7. L. Helderberg. *i» 
10. Hamilton. *«» 

« 441 

5 b. Clinton. **i 



{4 a. Tr< 
stone a 
of 4 b. 



{ 



(( 



7. L. Helderberg. 



4»8 

622 



1. JCtntington. This line rans along the Delaware river over alluvion and modified glacial drift, 
based unon Asoic rocks, upon which lie the bottom layers of the Cretaceoas of New Jersey. 

2. Oakland. Here the line finally leaves the Azoic rocks, across a fault, and passes white marble 
quarries to the Westchester Valley, rocks vertical, and probably identical with those of western 
Vermont. 

3. Gap. Beds of quicksand. Wharton^s famous nickel mine not far off. 

4. L&mon Hoe: From here to Elizabethtown, over the garden of Pennsylvania, the ereat lime- 
stone plain of Lancaster; steep dips; plications and fkults innumerable; structure difficult. 

6. LandiwUU. Zinc mines recently worked one mile to the east. 

6. SizabethUnm. Road runs for a mile or two along part of a greenstone trap dike, twenty miles 
long, extending from the Cornwall iron mines near LeMmon, to the Susquehanna river at Falmouth, 
and into the trap region of Tork County. Good place to study the action of the trap rock in metamor- 
phosing the beds ofNew Red. 

7. Branch JnUr. South edge of the limestones of the Great Valley. 

8. SoekvilU. Finest section in the State here. Seven miles thickness of rock, nearly vertical, 
slightly overturned, so that the upper formations seem to plunge beneath the lower, may here be 
measured, viz : From the Hudson River slates (Siiuro-Cambrian), up to the Coal Measures on the 
summit of the Third Mountain. 

9. Duncannon. Here a greenstone trap dike only 4 feet thick, crosses the road and river. It 
carries iron ore. One mile west, a coal bed is opened in the Pocono Sandstone, the representative of 
the New River Coal System of Montgomery County in Virginia. Five miles east is a curious notch 
in the summit of Peter's (Fourth) Mountain, where the Dauphin-Halifax Turnpike crosses it« crest. 
The vertical wall is scored horizontally with gladal tirice ( f ). Notice the terrace which the Catskill 
makes on the north flank of Peter's Mountain opposite Duncannon; it is the finest exhibition of 
Catskill terrace erosion in the State. See Notes 77 and 170. 

10. MtUerttown. Clinton fossil ore bed extensively worked here and at Mifflin. 

11. PwrrysvOle, Best pUce to study the little coal beds in Hamilton (Lower Devonian) rocks. 

12. NafTow9. Long Narrows. River flows in a narrow svnclinal between anticlinal^ of Medina. 

13. Me Vtytown. Qood place to study Oriskany glass sand quarries, one mile back of McVeytown 
on the opposite (north) side of river. 

* The altitudes in this chapter are taken froM Report N, by Charles Allen, Assistant Geologist, 
and ft-om other reports of the survey. The datum is nigh water in the Schuylkill and seven leei 
have been added to reduce to mean surface of the Ocean. 
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PenngylvanlA Railroad. 




Pennaylvaiila Railroad. 


Ms. Pennsylvania Diy.— Main Line—Con. 


Alt. 


Ms. Pennsylvania Div.— Main Line.— Cbn. Alt. 


188 


Newton Hamirn. 


10. Hamilton. 


599 


308 


Derry. 


14b.BarrenMre8.il 72 


191 
195 


Mount Union. 
Mapleton.i^ 


5 b. Clinton. 
7. L. Helderberg. 


597 
598 


818 


Latrobe.** ioo« 


r 14 0. Monongahela 
\ Riv. Series of C. M. 


203 


Huntingdon. 1^ 


10 b. Hamilton. 


612 


823 


Greensburg. 


i* 1091 


210 


Petersburg. 


6. Salina. 


678 


828 


Penn. 


9 74 


216 


Spruce Creek. !• 


4 a. Trenton L. s. 


777 


383 


Irwin's. 


it 8 84 


220 


Birmingham. 17 


8 a. Calciferous. 


866 


343 


Brinton's. 


« , 78 7 


223 


Tyrone. 


5 b. Clinton. 


907 


847 


Wilkinsburg. 


14 b. Barren Mre8.»2» 


227 


Tipton.*« 


10. Hamilton. 


890 


354 


Pittsburgh. »» 


•« 745 


231 


KAlrA Milii^^H 


(( 


1060 




287 


Altoona. 
KittaningPti* 


« 
12. Catskill. 


1178 
1594 


Philadelphia and Erie Division. 


242 





Sunbury.** 


11 b. Chemung. **7 






r 14b. Coal Mea8-«i«i 


2 


Northumberland. 


12 Catskill. *»7 


249 


Gallitzin. 


•1 ures of the Alle- 


9 


Montandon. 


6. Salina. *•* 






( gheny RIt. Series. 


13 


Milton.* 7 


« 4 76 


252 


Cresson. 




aoi7 


17 


Watsontown. 


«< 48 2 


255 


Lilly." 




1887 


19 


Dewart. 


r 10.Hamiltonand^8 8 
\ 7. L. Helderberg.* 91 


262 


Wilmore. 




1557 


24 


Montgomerj. 


265 


South Fork.* 1 




1485 


28 


Muncy.** 


5 b. Clinton. »»<> 


269 


Mineral Point 




1414 


40 


Williamsport.** 


10. Hamilton. 'a* 


274 


Conemaugh. 




122S 


45 


Linden. 


11 a. Portage. «»» 


276 


Johnstown. 




1184 


52 


Jersey Shore.' « 


11 b. Chemung. ••' 


285 


Ninevah. 




1121 


57 


Pine. 


i< 566 


290 


New Florence. 




1076 


60 


Wayne. 


« 578 


295 


Bolivar. 2 » 




loss 


65 


Lock Hayen.si 


« 660 


801 


BlairsviUe Int.«» 




1118 









14. Mapleton. Vertical Oriskaiiy glass sand quarry on the opposite (east) bluff. 

16. Huntington. Plenty of middle Devonian fossils to the south of the town, across the flat. 
One mile further on, high and picturesque pulpit rooks of Oriskany crown the bluffs on both sides 
of the river. Best view to be got by crossing the turnpike bridge at Huntingdon and riding a mile 
towards Petersburg. Fine pulpit rocks stud the crest of Warrior's ridge to the north and fax to the 
north-east. 

16. SprvM Creek. To the south are the Springfield Furnace mines. To the north-east, up 
Spruce Greek a dozen miles, are the largest limonite mines of the interior of the State. 

17. Birmingham. Here Potsdam comes up in the center of the overturned anticlinal. 

18. BelTa MiUa. Blair's mine, between Bell's Mills and Altoona. An open quarry in limonite on 
Oriskany and Helderberg outcrops; very curious. Unique exposure of eiUitin$ in the bank of the 
creek below Bell's Mills. 

19. KiUaning Pt. Horseshoe Bend, on 1^ gradient, cuts off the point of a spur of horizontal 
Devonian measures, between two ravines ; coal mines at the head of each ravine ; curious scenery. 

20. lAUy. Coal mines and coke ovens for miles. 

21. South Fork. The anticlinal at the Viaduct brings up the Mauch Chunk Red Shale 20 feet 
above gpnde, and produces the three-mile loop in the river. A very curious place. Notice the 
boulders of false bedded Pocono sandstope lying in the bed of the valley below, under the viaduct 

22. Bolioar. A vast bed of flre-briok clay half a mile back. 

23. BlatrtviUe Int. Notice the arch of Pocono and Catskill opposite. On the opposite mountain 
top lies a small patch of the lowest coal bed of the Allegheny River series. See also note 73. 

24. Latrabs. Here the Pittsburgh Coal Bed is first met— the lowest bed of the upper productive 
(Monongahela River) Coal Series. Down the Loyalhanna, left bank, six miles, tne hill slope is 
covered with cubic blocks of sand rock 20 feet high and 100 feet on a side, moved several hundred 
feet down a gentle slope from their original sites. 

25. • Pittsburgh. The Pittsburgh Coal Bed is seen mined at the hill tops south of the city, 360 feet 
above the Monongahela River level At the south end of the hill behind the city, stands an oil well 
derrick 70 feet hlffh, 100 feet above the streets. It has been bored to a depth of 2,300 feet, through 
the Butler Oil Rocks, but yields nothing but a stream of strong brine. 

26. Suhtntry. Fine cliffs opposite, west side of the river. Superb landscape fh>m hill ^ mile 
back of station. 

27. MUton. In the centre of a rolling plain of Salina antidinals and synclinals crossing the 
river from east to west, bounded on the west by anticlinal Oneida and Medina Mountains called 
the ''Buffalo," "Seven Mountain," "Jacks," etc, around the bases of which run the outcrops of the 
fossil ore. 

28. Muney. Plenty of fossils ; fine cliffy of Chemung and Portage facing the river on the east 
side. Last appearance of Silurian Mountains of Middle Pennsylvania towards the north-east— the 
end of the Bald Eagle Mountain (6 a. Medina) close along the railroad. Facing the spectator, in the 
north, appears the wall of the Allegheny Mountain with patches of the lowest coal on the broken 
forest plateau above. 

29. Wmiamtpori. Five miles south, through a gap, lies the little secluded Musquito Valley oi 
Siluro-Gambrian limestone, with black marble quarries of Trenton limestone. 
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PennsylvaiilA Railroad. 

Ms. Philadelphia and Erie Diyi8ion->Ckm. 



Alt. 



69 

76 

80 

86 

89 

92 

98 

102 

106 

110 

117 

120 

129 

183 

189 

148 

160 

165 
170 
178 
184 
189 
193 
199 
202 
209 
212 
217 
222 
228 



Queen's Run.»« 

Femey. 

Whiiham. 

Hyner. 

North Point. 

RenoTo.s • 

Westport. 

Cook's Run. 

Keating. 

Round Island. 

Sinnemahoning. 

Driftwood.** 

Sterling. 

Cameron.'* 

Emporium.' < 

Beechwood. 

St Mary's. »««» 

Daguscahonda.'^ 

Ridgeway,*' 

Wilmarth. 

Wilcox, « 9 

Sergeant. 

Kane.*o «o«o 

Wetmore. 

Ludlow. 

Sheffield.^i 

Tiona. 

Stoneham. 

Warren.** ii»^ 

Irrineton. 



11 b. Chemung. 
« 

(( 

(( 

tt 
tt 
(( 
(t 
II 

K 
tt 

12. CatskilL 
tt 

tt 

tt 

tt 



584 
S95 

619 
644 
657 
672 
691 
709 
719 
755 
794 
815 
914 
96a 
lOSl 
1252 



r 14 b. Allegheny RiT. 
\ Series of Coal Mres. 
12.Cat8kill. i*»8 

lib. Chemung. i»»» 
12.CatskiD. 1**7 

tt 1526 

« 1716 

14 a. PottsTille Conglo. 

(( 18 8 

« 16 04 

it 18 8 9 

18 a. Pocono? i»«2 
12. Catskill. i»5' 

11 b. Oil Sand Group. 



PennsylTania Railroad. 

Ms. Philadelphia and Erie Division— Om. 



Alt. 



284 

238 
244 
249 
251 
256 
262 
269 
276 
281 
288 



Pittsfield. 

Garland.*" 

Spring Creek. 

Columbus. 

Corry.** 

Concord. 

Union. 

Waterford. 

Jackson. 

Belle Valley.** 

Erie.i8» 



11 b. Chemung. 



CI 

tt 
It 
It 
tt 
tt 
tt 
tt 



11 a. Portage. 



tt 



1241 
1S0» 
1895 
1407 
1445 
1864 
1270 
119'l 
1227 
1006 
585 



Sunbary Branch. 




11 
20 
54 



86 

58 
63 



CI 



1168 



26 
85 
87 
89 
43 



Sunbury.«« 

Danville.* » 

Catawissa. 

Conyngham. 

Cranberry. 

Hazleton.** 



Nescopec.** 

Nanticoke.*® 

Wilkesbarre. 



182 



Mainville.** 
Mt. Grove. »« 
Rock Glen. 5 » 
Go wen. 
Tomhicken. 



12. Catskil!. *3i 

5 b. Clinton. *^i 

Catskill-Chemung. * f * 



c< 



cc 



14 b. Anth. Coal Mres. 



tt 



tt 



11 18 25 



10 b. Hamilton. 
14 Coal Measures. 



11 



Pocono-Catskill. «»' 

13 b. Mauch Chunk. 
Conglomerate. • * • 

14 Coal Mres. 



CI 



1017 
1285 



90. Jersey Shore, Gap into secluded Nippenose or Oval Valley (anticlinal Trenton limestone^ 
fossils) four miles south, and across the river in the sap stands a remarkable conical hill. 

81. Lock Hanen. Five miles south gap into Nippenose Valley; limestone; limonite mines; 
Trenton fossils, etc 

32. QiMen'8 Bwn, Here the road enters the gate of the long gorge of the West Branch Susque- 
hanna, and continues in it 61 miles to Driftwood ; the floor of the gorge beint; sometimes Chemung 
and sometimes Catskill. Steep walls of Catsicill and Pocono rocks, a thonsana feet hig^h, hem in the 
river, with its innumerable bends. Side gorges of the same nature open on both sides. On the 
hogback mountain tops between, covered with broken rocks and forest, fie patches of coal measures. 
The strata gently rise and fall in successive undulations, crossing the river at right angles. Old 
iron fUmace of cut stone at Farrandsville. Total iiaiJure to work sub-eonglomerate carbonate iron 
ore. Similar failure in same ore at head of Tangascowtac Creek, opposite, to the west. 

88. Rtnow), Good hotel ; machine shops of the company ; coal mines on the top of the mountain, 
back of the town. 

34. Driftwood, Low |^rade road to the great Jefferson county coal field, up Bennett's Branch. 

36. Cameron, Coal mmes on top of the mountain. 

36. Emporium. Valley of erosion in Chemung rocks straight north into Mew Tork State. From 
here, the road (and river) rises fkst, and reaches the general level of the upland at St Mary's. 

37. Daguoeahomda, The lowest coal beds are mined all about here, and south of Daguscahonda. 
The road descends rapidly into the winding gorge or trench of the Clarion River to Ridgeway. 

38. Bidgeiway, Down the Clarion are coal mines and salt and oil borings (no oil). 

39. Wilcox. Deep gas wells (no oil). The Bishop Summit coal mines, 10 miles to the north- 
east ; Johnson's Run coal basin to the east. 

40. Kane. Summit of the conntrv. Lowest coal bed. Road northeast, through forest, 16 miles, 
to Alton coal mines: thence railroad aown Tuniangwant to the Bradford oil wells. 

41. /^e^gMd, Here the Olean conglomerate may be well studied in connection with the lowest 
coal bed. 

42. Warren. Capital centre point for the geological student Fossils In the hills around. Fine 
clifib of Olean conglomerate crown the hill tops. Butler- Venango oil sands crop out in the foot-hills. 
Oil wells sunk in the valley bottom reach Warren oil sand group at 600 to 600 feet Railroads down 
the river; and across to Tltusville. Good hill-roads to Pleaaant?ille and OU City, along the great 
original oil belt 

43. Garland. Olean conglomerate quarries on the peak of the hill, one mile northwest Top <A 
oil sand crops out in the valley bed. 

44. Corry. Oil refineries ; very high land. 

46. Belle VaUey descends rapidly through a ravine, in Chemung and Portage rocks, to the laka 
shore. 
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PennsylTania Railroad — Contimied. 



Ms. 


Columbia Branch. Alt. 





Lancaster. 


f 2-4. Siluro-Cam- 
tbrianLlmesto'fl. »»» 


7 


Mountyille. 


(( 404 


12 


Columbia.'* 


« SSI 


16 


Marietta. 


(( 2 60 


28 


Bainbridge.*' 


« 2 71 


27 


Falmouth. 


16. Triassic. 


80 


Highspire. 


tt SCO 


88 


Baldwin. 


2-4. Siluro-Gambrian. 


87 


Harrisburg. 


4 b. Utica Slate, "o 



Pomeroy and Newark Railroad. 





8 
6 
12 
15 
18 
22 
88 



Pomeroy. 

Newlin. 

Doe Run. 

Chatham. 

Avondale.** 

Landenberg. 

Thompson. 

Delaware City. 



r 2-4. Siluro-Cam- 
\brian. **' 

1. Azoic. 

u 8 74 

Serpentine. 






Del. 



282 



16 



Frederick Division. 




5 
14 
19 
25 
32 
89 
47 
70 



Columbia.'* 
Stoner. 
York.* 7 
Graybill. 
Minges Mill. 
HanoTer. 
Littlestown. 
Taneytown, Md. 
Frederick, 



« 



2-4. Siluro-Camb. >»i 



<c 
« 
<( 
tt 
tt 
it 



4. a. Trenton. 



265 

426 
455 
899 
619 
498 
280 



Pennsylvania 'RaOxoaA^Continued. 

Ms. East Brandywine and Waynesboro. 



Alt. 




6 
12 
18 
22 
28 



Downingtown. 

Brooklyn. 

Bameston. 

Honeybrook. 

Beartown. 

New Holland. 



4 a. Trenton. 

1. Azoic. 
(( 

« 

It 



256 

831 
486 



Williamsbarg Branch. 





6 

11 

14 



Williamsburg. *• 
Reese's. 
Frankstown.** 
HoUidaysburg. 



4 a. Trenton. 

10. Hamilton. 
« 

5 b. Clinton. 



647 

906 
916 
942 



Ebensburg and Cresson Branch. 



Cresson. 

6 Kaylor's. 
11 {Ebensburg. 



rl4b. CoalMrs.'O" 
\ Allegheny Riv. Ser. 



it 
tt 



2022 



Bedford Diyision. 
(See Huntingdon and Broad Top Railroad.) 




8 
18 
18 
22 
81 
86 
89 
41 
45 



Mount Dallas. «o 
Bedford.«i io«a 
Napier. 

Sulphur Springs. 
Bard's. 
Hyndman.'* 
Cook's Mills. 
State Line, Md. 
Mt. Savage, Jn." 
Cumberland, 



tt 



1106 



6 b. Clinton. io»* 

7. Lower Helderberg. 

5 b. Clinton. 
tt 

10. Hamilton. 

7. Low. Held. 
tt 



tt 
tt 
tt 



280 
774 
728 
-68? 
688 



40. Tipton, Branch railroad to mines recently opened in Pocono ooal measures. Very important 
gteological locality. 

47. Danville, Famous and extensive fossil ore (Clinton) iron mines, sunk deep. Iron works 
here and at Bloomsburg. Ore crops along both sides of mountain ridee for 16 miles. May be 
studied on the anticlinal arch in the gaps at^th places. Medina arch In the gap through Montour's 
Ridge. Fine cliffs of Portage and Chemung along the river. Fine collecting ground for fossils at 
the limestone quarries. 

48. Hazleton. Mammoth and other anthracite beds mined extensively along this road ; remark- 
able open cut mines. 

40. Neieopee. Fine gap through the Nescopec mountain to the south. « 

50. Nantteokt, A remarkable mining accident occurred in the vicinity of Nanticoke, December 
1«, 1886. The roof of a coal mine which was only three feet thick, but which was overlaid by 257 feet 
of glacial drift, caved in. The glacial gravel filled the mine and entrapped 26 miners. Exposure of red 
beds of No. XI, 600 feet thick on south side of river extending from Nanticoke gap to Shickshmny. 
The mountain on the north side of the river is made of No. X. No. XII caps the mountain on the 
south side of the river. The thickening of the red shale between Pittston and Nanticoke is gradual. 
Bee Note 122.- 

51. MainvilU. Pine gap and section of Upper Devonian and Lower Carboniferous rocks here. 

62. Mt. Grove. Pass the isolated synclinal McCauley's mountain and coal basin between here 
and next station. 

63. Bock Qlen. Enter here the northern basin of the Eastern Middle Anthracite coal field. 
Fine views down upon the red shale. Cunningham valley northward. 

64. Cblumbia. Five miles back toward Lancaster, famous limonite iron mines. Road runs up 
the east bank of the river, six miles, under cHflfe, to Chicques. Chicques rock, 800 feet high, Potsdam. 
Geology still obscure and very interesting. „ ^ » ^ x, m± j. 

56. BaifOyridge. One mile after passing this, enter Trias (dipping N. W.) and continue on it to 
flighspire. 

66. Avonddle. Serpentine belt crossed here, and before reaching here. 

67. York. This road follows the York county belt of the Cadorus (S.-C.) limestones, with the 
south-east edge of the Trias, not far off on the right, and the north-west edge of the Azoic oountrvon 
the left. Pigeon Hills (Aaoic or perhaps Potsdam ?) to the right before reaching Hanover. Trap 
dikes Just west of Hanover, and at Littlestown. «. %« « 41 jx ««- 

68. Wittiameburg. The great Springfield furnace limonite mine^ are (by Mine Railroad) five 
miles to the south. 

69. Frtmkttown, Old and extensive Clinton (fossil) ore mines here. 
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Pennsylvania BaUroad— Con^tntMd. 
Ms. Bald Eagle Valley Diyision. 



Alt. 





6 

10 

14 

21 
26 
29 
81 
84 
40 
44 
61 
66 

81 
83 



Tyrone. 

Bald Eagle. •< 

Hannah. 

Port Mathilde.- 

Julian. 

Unionville. 

Snow Shoe June. 

Milesburg.** 

Curtin. 

Howard. 

Eagleville. 

Mill Hall. 

Lock Haven. 



Milesburg.** 
Bellefonte.«s 



6 b. Clinton. 
10. Hamilton. 



it 

u 
<f 
<f 
(f 
« 
« 
(i 

« 



*07 

1058 

1057 

1007 

S51 

f82 

728 

fOO 

679 
685 
578 
555 



Pennsylvania Railroad— Cbnftnued. 

Ms. Phillipsburg and Moshannon Branch. 



Alt 



« 



4 a. Trenton. 



700 
744 



Tyrone and Clearfield Division. 




6 
13 
19 
24 
29 
84 
41 
47 



Tyrone. 

Vanscoyoc. 

Summit.«6 ao*» 

Osceola.*' 

Phillipsburg. 

Wallaceton. 

Woodland. 

Clearfield. 

Curwinsville. 



6 b. Clinton. »07 

12. Catskill. i**' 

14 a. Pottsville Conglo. 
14 b. Coal Mrs. 





8 

13 

17 



Morrisdale. 
Osceola. «' 
Sterling. 
Ramey. 



14 b. Coal Measures. 

« 1488 



({ 



« 



Hollidaysburg and Morrison's Gove Branch. 




4 

8 
11 
17 
22 
28 



Altoona. 

Canaan. 

Hollidaysburg. 

Reservoir. 

Roaring Spr's** 

Martinsburg. 

Henrietta. «• 



10. Hamilton. 

it 

6 b. Clinton.' «*« 

t* ««7 

4a. Trenton. ii»6 

it 13 6 6 

« 1409 



Soathwest Pennsylvania Branch. 



i( 
u 



1488 
1425 
1727 
1472 
1103 
1141 



Fairchance 

2 Oliphant. 

7 Uniontown. 
11 Lament Fum.'o 
16 Dunbar. »i 
20Connellsville.»« 
24 PennvUle. 

Tarr's. 
39 Youngwood. 
46 Greensburg. 



14 c. U. Coal Mres. 
« 

« 988 

1028 
995 

14 b. Barren Mrs. *^* 

« 106 4 

(( ^ 1099 

ti 95 7 

14o. U. Coal Mr8.i 091 



« 



(( 



60. Mt. DcUlM. Extensive fossil ore mines at Everett, east of Mount Dallas; and in the gap of 
the mountain approaching Bedford. 

61. Bedford. Mineral waters. Abundance of Helderberg and Oriskany fossils ; interesting and 
varied geologv; iron mines around. Dunning mountain, fossil iron ore mines, north-east 

62. ffyvdman. At north end of, but outside of the Cumberland coal basin. 

63. Bald Eagle. This and the following stations are at old iron ftirnaces, not able to use their 
fossil ore close by, and therefore hauling Sil. -Cambrian limonites from the Warrior Mark Valley, 
over the Bald Eagle mountain. 

64. Mileeburg. Entrance gap to the Nittany Limestone Valley, which is fUll of iron ore banks. 
66. Beflefonte. Trenton fossils abundant here. To the south-east, seven miles, Nittany Mountain, 

in the centre of the valley; fine views; curious geology; synclinal ships-keel mountain; turnpike 
road. Fine section of limestone beds on the great anticlinal of Nittany Valley. 

66. Summit. Summit of Allegheny Mountain and east edge of the bituminous coal fields. Here 
Powell's semi-bituminous coal mines. 

67. Osceola, Many coal mines along the Moshannon above and below this in the 1st sub-division 
of First Basin. Road gets into 2d sub-division over a low anticlinal. All the mines along this road 
are on beds of the Allegheny River series. 

68. Boaring Springe. Here enter Morrison*s Cove by a gap in the nearly vertical Medina and 
Oneida rocks of Dunning's Ridge. Fossil ore outside (W.) ; Bloomfield limonite mine (very famous) 
inside (E.) U. S. cannon made at Pittsburgh from pig metal from the furnace in the gap. Sinking 
springs up the run. 

69. Henrietta. Old limonite mines (very rich), Schoenberger's. A few miles Airther on are the 
large, recent, and curious Leathercracker Ck>ve limonite mines of the Cambria Company. Remarka- 
ble faults. 

70. Lamont Fumaee. Important outcrop of the iron ore beds underlying the Pittsburgh Coal bed . 

71. Dunbar. Mauoh Chunk red shale iron ore beds in the ravines of the mountain. 

72. ConnellaviUe. Centre of the coke trade. Miles of coke ovens along the road from here 
toward Greensburg and toward Mount Pleasant. (See Coke Report, L. 1877, Second (]toological 
Survey of Pa) Pittsburgh bed 12 feet thick in this narrow basin. 

73. BlaireviUe Int. Occupies the same position on the Kiskaminitas that Connellsville (72) does 
on the Toughioghany, In the center of the narrow first gas coal basin west of Chestnut ridge. 
Pittsburgh coal bed on the hills opposite, south side river. See also Note 23. 

74. Saltsburg. Two miles further the Pittsburgh bed occupies the central hills of the third gas 
coal basin. Old salt wells along the river bringing up brine from the Pocono sandstone. 

76. Leeehburg. Famous gas well 1,260 feet deep, on south side of river. Gas from first (?) oil 
sand (of Butler and Venango) Drought across the river on bridge, to rolling mill. Gas Aimaces for 
puddling iron here first successfully used. See Report L. Geological Survey. Some miles to the 
south are the famous Murraysville gas wells. 

76. Tarentum. Group of great gas wells : gas piped to Pittsburgh. 

77. MiUereburg. End of the long trap dike is Just back of this. See Notes 9 and 170. 

78. Allegheny (My. Remark the tsrpical Eddy Hill in the centre of plain, on which the 
Observatory stands. 
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PenngylTania Batlroad— Cbnttnued. 
Ms. Western Pennsylyania Dirision. 



Alt. 




8 
17 
24 
82 
37 
88 
45 
61 
67 
62 
67 


10 
21 



Blairsvillelnt.'^' 
Liyermore. 
Saltsburg.'* 
Roaring Run. 
Leechburg. ^ * 
Allegheny June. 
Freeport. 
Tarentum.'« 
Springdale. 
MoBtrose. 
Sharpsburg.i®* 
Allegh'y City. 7* 



Butler. »» 

Delano. 

Butler Junction. 



14b. L. Coal Mrs.iii* 
14 b. Barren Mrs. »*« 

« 8 91 

« 8 SO 

14 b. L. Coal Mrs. 

(( 78 5 

u 772 

<( 76 7 

14 b. Barren Mrs. '*» 



« 
« 
« 






789 
748 



14 b. L. Coal Mrs.i 009 

« (( 128S 

« *t 7 « 8 



Lewistown Branch. 



1 

6 
18 



Lewistown. 
Mann's. *o 
Milroy. 



7. Lower Heldbrg. *»» 
4 a. Tren,ton. *^» 

4 and 8 a. Calcif. 74 « 



Indiana Branch. 





8 

18 

19 



Blairsyillelnt.s* 
BlairsYille. 
Homer. 
Indiana. ^^ 



14b.L. CoalMrs.im 
14 c. U.Coal Mrs. 1011 
14 b. Barren Mrs. 

« 1811 



Lewistown Dirision. 





5 

17 

25 
50 



Sunbury.'o 

SelinsgroTC. 

Middleburg. 

Beavertown. 

Lewiston. 



12. Catskill. 
10. Hamilton. 
5. b. Clinton 



444 

1.) a-| fe" 



PennsylTanla Rallroad^amMmied: 

Ms. Lewisborg and Tjrrone Railroad. 



Alt. 




2 
11 
19 
87 
43 
67 
68 



Mont«ndon. 

Lewisburg. 

Mifflinburg. 

Laurelton.** 

Cobum.»« 

Rising Springs* 3 

OakHall.'* 

Lemont 



5 b. Clinton. 



« 
« 



4 a. Trenton. 



it 



463 

666 

607 

1026 



lOOS 



Lewisburg and Tyrone Branch. 




9 
12 
18 
21 
25 
26 



Scotia. • » 

Penn. Furnace.** 

Marengo. 

Warriors Mark. 

Pennington. 

L. &T. Junc.»» 

Tyrone. 



8 a. Calciferous. 

(C 

« 

6 a. Oneida. 
6 b. Clinton. 



1074 



Bellefonte and Snow Shoe Branch. 




8 
4 
6 
22 



Bellefonte.* s 
Milesburg.o* 
Snow Shoe Int** 
School Hse. Cross. 
Snow Shoe City. 



4 a. Trenton. »** 

10 a. Marcellus. ^aa 

12. Catskill. 
14b.Low.Cl.Mr8.iV« 



Newry Branch. 



7. L. Helderberg. 




2 
8 
4 



Newry. 
DuncansTille. 
Y Switches. 
HoUidaysburg. 



12. Catskill. 

7. L. Helderberg. 

6. Salina. 



« 



990 

968 



Springfield Branch. 





8 



Springfield June. 
Mines. »• 



4 c. Hudson Riv. »»« 
8 a. Calciferous. i»'* 



79. Butler. To get to the first prodnctive deep oil wells one most go several miles north-east 
from Butler toward St. Jo., Petrolia, etc The road descends to the Allegheny River oyer lower 
coal measures. 

80. Jfanns. In the gap of Jack^s Mountain is the sprinK and former residence of " Lognn the 
Indian.** Trenton rocks form cliffli. The Eishacoqnillas valley is shut in east of Milroy l)y two 
remarkable "ships keel" (synclinal) mountains of Medina and Oneida. The hull is Oneida, the keel 
Medina. The ralley and its three arms are all surrounded by terraces of«ro§ion. Taylor thought it 
was a terrace of deposit, and that the valley had been a lake. A turnpike drire across the ralley from 
Logan's Gap. north-west, by the old iron mines, and oyer the Standing Stone mountain, to Greenwood 
furnace, with its fossil ore mines and fine scenery will repay. A fkult outs the mountain. The 
Clinton shales are curiously crumpled in the cuttings descending to the fUmace. 

81. Indiana. The barren coal measures coyer most of Indiana County; underneath lie the 
Allegheny River coal series. 

82. Laurelton, Oobwm, Between Lanrelton and Gobum the road gets through the Seven 
Mountains by following the deep tranverse gorge of Penn Creek, crossing the anticlinals, which 
make the fiaflklo Mountains in union County; the last two being those of Poe Valley and Lick 
Valley. It issues at Coburn upon the wide limestone vallev, ftUI of sink holes and caves, with beds 
of limonite iron ore. Roundhead (synclinal) splits the east end. Brush Mountain forms the north 
wall. 

83. Riai$ig Springs, Eggbill to the west, a synclinal knob of Medina left standing in the valley. 
Notice Lonje's cave at west end of Brush Mountain, at the opening of Brush Valley. Notice sink 
hole two miles west of Old Fort, which communicates, under Nittany Mountain, with the great spring 
one mile west of Pleasant Oap. Curious eddy hill in pleasant gap. 

84. Oak Hall. Here Nittany Mountain ends, the Hudson River slates swinging round it Oneida 
rocks on top; fine view toward Bellefonte, northward, and toward Tjrrone, westward. Remarkable 
uncovered cavern, with more recent cavern under it along Big Hollow, four miles west. (See Report 
T. 4, p. 422.) 

85. Scotia. Brown hematite (limonite) iron mines. 

86. Penn. Aimaee. The greatest old brown hematite mine in middle Pennsylvania. Excellent 
place to study the origin of such deposits. Other minee near the next three stations. 

87. L. and T. Junction. In the Bald Eagle Gap. 

88. Snow Shoe Int Rocks all vertical Oriskany outcrop oontinaoui flrom here eastward to 
Lockhaven ; none seen westward toward Tyrone. 
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Pennaylvaula "BxLllroskd.— Continued. 

Bloomfleld Branch. 



Alt. I 



Oi Roaring Sprg.«» 
8:0rehiU. 



4 a. Trenton. 
3 a. Calciferous. 



1196 



Pittsburgh, Virginia and Charleston Ry. 
Now Monongahela Div. P. R. R. 




16 
82 
55 
59 
63 
66 
70 
77 



Pittsburgh." 

McKeesport.'o 

Mo'gahela City. 

BrownsTille. 

Tippecanoe. 

Wolf Run. 

Upp. Middletown 

Redstone Juno. 

Uniontown. 



14b.&c.Bar.Mr8.7«« 

it 78 7 

14c. Upper CI. Mrs. 74 8 

it 76 7 

14. Coal Measures.^ ^4 

« 8 95 

911 
951 
990 



tt 



(I 



Westchester Branch. 




24 

26 
28 
29 
81 



Philadelphia. 
Frazer.'i 
Woodland. 
Greene Hill. 
Fern Hill. • a 
Westchester.* • 



1. Azoic. 

CI 



u 



it 



tt 



82 
490 
581 



420 



Schuylkill Division. 




4 
7 
8 
9 

18 
17 
28 
40 
48 
58 



Philadelphia. 

Park. 

W. Laurel Hill. 

Manayunk.i** 

Shawmont.*^ 

Conshohock'ni*^ 

Norristown. 

Phoenixville.i** 

Pottstown.!** 

Birdsboro. 

Reading.^«« 



1. Azoic. 
« 

« 

If 

tt 

3 a. Calciferous. 

16. Trias. 
« 

« 
8 a. Calciferous. 



eo 

185 

168 

89 

101 

68 

85 

181 

140 

198 

S09 



Peniisylvania Railroad. ^Cbnttnued. 

Ms. Ck>lmnbia and Port Deposit Branch. 



Alt. 



0, Columbia.** 
8 Washington. 
5 Cresswell. 

11 Safe Harbor. •» 

14Pequea. »» 

10McCall'sFerry9« 

24 Fishing Creek. 

27 Peachl^ttom. 

82 Conowingo. 

85 Octoraro. 

88 Rock Run. 

40 Port Deposit, Md. 

44 Perryville. 



1 Azoic. 



tt 



(t 



it 



ti 



(t 



4 c. Hudson Riv. 

1 Azoic. 
tt 



tt 



tt 



tt 



251 
282 

198 

169 

109 

99 

71 



9 
21 



Phila., Germantown & Chestnut Hill Branch. 



PhUadelphia. 
12,ChestnutHill.»' 



Azoic. 
« 



82 



Northern Central Railway. 




47 
57 
67 
73 
79 
84 
88 
91 
93 
99 
106 

111 

118 
127 

188 
138 



Baltimore, Md. 
HanoTerJun. •• 
York. 

Conewago.'* 
Goldsboro.10 
Red Bank. 
Bridgeport. *<*! 
Harrisburg. 
MarysTille. 
Dauphin.^ »*» 
Clark's Feny. 
Halifax. 

Millersburg.*^ 

Mahantango. 
Trevorton.io» 

Selinsgrove.*®* 
Sunbury.*^ 



(See Maryland.) 

^-4. Siluro-Camb. 
tt 

16. Triassic. 
{( 



422 
866 
289 
804 

855 



4 a. Trenton. 

4 b. Utica. 

5 a. Oneida. s^^o 
13 b. Mh. Ck. Red sh. 
12. Catskill. »•« 
12. Catskill. »»o 
/ 13 b. Maxell Chunk 
\Red Shale. «»« 
12 CatskiU. *«* 

tt 480 

rlO.Hamilton&7*»« 
\ Lewiston limestone, 
f 12. CatskiU or *** 
\ 11 b. Chemung. 
(Philadelphia and Brie to Williamsport.) 



89. JfttM8. One of best and lai^est brown hematite iron mines in Pennsylvania on the sharp 
anticlinal axis of Canoe Valley, five miles east of HoUidaysburg. 

00. Port Perry, MeKeetpcrt, Mines in the Pittsburgh ooal bed line the rirer on both sides in a 
continuous series; the bed aescendins slowly from 360 feet above water level at Pittsburgh to within 
30 or 40 feet in the neighborhood of Monongahela City. The bed rises again and goes Into the air, 
ascending the Youghiogheny River; the banks becoming hillslopes of the Barren measures. 
91. Frazer. From nere to Fern Hill, study the belt of South Valley HiUtalcose mica slate. 
Fern Bill. Gross the serpentine belt. 
W«»t Chmter. Supposed Laurentian gneiss belt. 

Shawmont, Fine fresh rock cuttings of gneiss all along this part of the line; contortions; 
quarry. 

Bqfe Marbor, Peqi^ea, Iron works. 

MeOaW$ Ferry, At Toquan Greek the great anticlinal crosses the river, which runs on 
north-eastward by Quarryrille and Ghristiania into Chester County, north of the Chester Valley. 

97. Cheetntii HxU. The Valley of the Wissahiccon Creek on the west gives a fine section of the 
Chestnut Hill sub-division of the gneisses of the Philadelphia Asoic belt 

98. Sanover June. Magnetic and limonite iron ores nrom one to five miles west of this and in 
the ridges to the north and south. 

99. Qmewago. Cliffs of greenstone trap overhang the road and river. 

100. Qoldtboro, More trap oliflb from nere to Red Bank. Magnetic iron ore bed above, back 
from the river. 

101. Bridgeport. Fine long cuttings through Calciferous limestone opposite Harrisburg* 

102. Sharpaburg. Iron works here were lired bv natural gas brought in a pipe, 40 miles long, 
from the great gas veils in northern Butler County long befSore its introduction into general use in 
or near Pittsburgh. 



92. 
93. 
94. 
steatite 
95. 
96. 
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Ms. NorChem Central Railway.— Cbn. Alt. 



178 
187 
192 
198 
202 
203 
207 
212 
218 
220 
222 
231 
236 
241 
247 
256 



Williamsport.** 
Cogan Valley. 
Trout Run.io* 


10. Hamilton. 
12. Catskill. 

u 


Bodine's. 


€t 


Ralston. 


14 b. Coal Meas. 


Mclntyre.10 6 
Roaring Run. 
Carpenter's. 
Canton. 


it 

12. Catskill. 

11 b. Chemung. 
« 


Minnequa Sprgs. 
Alba.10 7 


12. Catskill. 


Troy. 

Columbia X R'ds 
Snediker's. 


11 b. Chemung. 


State Line. 


II 


Elmira, N. Y. 


II 



640 

694 

660 

940 

1201 
1261 
1280 
1849 
1148 
1148 
1106 
868 



Shamokin Division. 



138 
156 
164 



Sunbury.** 
Shamokin.^®' 
Mt. Carmel.109 



12. Catskill. **2 

14b.AnthTaoiteYss 
Coal Measures. 

II 1054 



{ 



Summit Branch Railroad. 



8 
14 
17 
20 



MiUersburg.i** 

ElisabethTille. 
Lykens.110 
Dayton. 
Williamstown. 






18 b. Mauch Chunk 
Red Shale. s»7 
<i 

it err 

II 

it 11S7 



"Sew York, Ijake Erie ft Western B. B. 

Jefferson Branch. 




11 
14 
25 
88 

88 



Susquehanna. 
Starruoca. 
Thompson's. 
Herrick Centre. 
Forest City. 

Carbondale. 



lib. Chemung. •^^ 

12. Catskill. 

<i iros 

M 1608 

18 a. Pooono. i^^i 
f 14b. Anthracite" »» 
\ Coal Measures. 



, K. T., liake £rie A Western B. B.— Ckm 

Ms. Honesdale Branch. Alt 




4 

8 
12 
16 
20 
25 



Lackawazen. 

Rowland's. 

Millville. 

Kimble's. 

Hawley. 

White Mills. 

Honesdale.i^^ 



12. CatskiU. 
11 

i( 

II 
II 
II 

u 



650 

700 

780 
849 
899 
925 
966 



Tioga Railroad. 




16 
23 

81 

86 

41 

48 



41 
45 



41 
45 




10 
12 
15 
17 
23 



Coming. 

Lawrenceyille. 

Tioga. 

Mansfield. 

CoTington. 

Blossburg. 

F. B. C. Co. R. B. 
Fall Brook. 



(SeeC.C.&A.R.R.)9*a 

1006 



II 



lib. Chemung. io*« 
r lib. Chemung n*© 
\ Iron ore. 
11 b. Chemung. no« 

{14b. Semi-Bitumin's 
Coal Measures.^ >«» 



Blossburg. 
Morris Run. 



Blossburg. 
Amot. 



Elmira, N. Y. 
State Line. 
Millerton. 
Trowbridge. 
Summit. 
Tioga Junction. 
















11 b. Chemung. 



II 
II 
II 
II 
II 



865 
1092 
1246 
1440 
1896 
1021 



Bradford Branch. 




11 
19 
26 
14 

27 

82 
42 
58 



Carrolton, N. Y. 
Bradford.^ i> 
Big Shanty. 
GilesTille. 
Custer City. 

EinsuaB'dgeii< 

Mt. Jewett. 

Midmont. 

Johnsonburgh. 



(See Erie Railw'y)i»9» 
11 b. Chemung, i*** 

II 16 66 

14 b. CoalMres. ao'* 
Catskill & Chemung. 

{Carboniferous Con. 
and 13a. Pocono s.s. 

14. Coal Measures. 
(I 

18a. Pocono Sandstone. 



103. TVevorton. West end of the anthracite ooal iield. No anthracite west of this. Fine study 
of the lowest beds in the gap of the Conglomerate mountain. 

104. Setintgrave. Easternmost limit of the fossil ore outcrops of the Lewistown belt. Good 
anticlinal sections of 10. Genesee, Hamilton, MaroeUus and 7. Lower Helderberg L s. between here 
and Sunbuiy. 

105. Droui Bun. Entrsnoe to the long gorge of the Lyooming Oreek throus h the Allegheny 
Mountain plateau ; similarly situated to Queens Bun (32). Gorge exactly like that <x the West Branch 
Snaquehaana (82). Goal patches 1,000 feet abore road le^el, up Trout Run. 

100. Melntyrt. Old Iron mines under the dijSs of Pottsyille conglomerate forming the cornice 
of the mountain walls. Great incline plain up mountain to Mclntyre coal mines. 

107. Alba. The Armenia Mountain of Catskill and Pocono dominates this on the west On its 
top is ttie east end of the Blossburg-Antrim semi-bituminous coal basin. 

108. Shamokin. In the gap opposite the town Atc ribs of Pottsville conglomerate enclose the 
four lowest anthracite coal beds. A cross section of the ooal measures up to the 12th bed can be 
made here. 

109. Mt OetnntL In the center of the Shamokin group of three anthracite sub-basins. 

110. XyJk«M. Here is a range of collieries on the southern outcrop of the funous Lykens Valley 
anthracite coal bed, which lies 50 or 100 feet aboTO the Mauch Chunk red shale formation No. XI, and 
is, therefore, worked from the outside conglomerate wall of the Bear Creek ooal basin. The bed 
seems to correspond to the funous block or iron fUmace coal bed of Sharon in Mercer County, and 
of Nelsonrille in Ohio. It is the lowest workable bed in the anthracite region. 



160 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (PA.) 



N. T., LAke Erie & Western B. R.— Cbn. 
Ms. Toby Branch. Alt. 



Brockwayville. 

4Brockport. 

elHellen Mills. 
10|Kyler'8 Comers. 
12|Dagus Mines.^!^ 



14 b. Lower Coal Mres. 



(I 
« 

it 



New York, Pennsylvania ft Ohio B. B. 





61 

72 

79 

88 

92 

96 

102 

110 

116 

121 

129 

181 

136 



(Se 
Oil 



(I 



u 
(( 



tl 



Salamanca. 

Corry.** 

Union City. 

Mill Village. 

Cambridge. 

Venango. 

Seagertown. 

Meadyille. 

Geneva. 

E^ansburg. 

Atlantic. 

Greenville. 

Shenango. 

Transfer. 

(Continued in Ohio.) 



^e New York.) i'* 



Sand Group. i*« 

ISO 



lie 

116 

Sub-Conglomerate^ ^ ^ 

108 
106 



ti 



it 



14. Conglomerate.^'^ 



<t 



Sub-Conglomerate. ** 

99 



u 



90 



Franklin Branch. 





6 

11 

19 
28 
86 



Meadyille. 
Shaw's. 
Cochranton. 
Utica. 

Franklin.^ 1* 
OUCity.  



Sub-Conglomerate ^ o » » 

1092 



« 
it 
u 
(I 
it 



1064 

1085 

987 

1006 



Delaware, I«ackawanna ft Western 
Ms. - Railroad. Alt. 





84 

92 

96 

100 

104 

109 

116 

122 

128 

186 

189 

149 

169 
164 
174 
176 
188 
190 
196 
210 



New York. 

Delaware. 

Water Gap.ii» 

Stroudsburg.ii^ 

Spragueville. 

Henryville. 

Oakland. 

Forks. 

Tobyhanna. 

Goldsboro.ii* 

Moscow. 

Dunning'8.ii* 

Soranton. 

Abington. 
FactoryTille.no 
Nicholson. 
Foster. 
Montrose. 
New Milford. 
Great Bend. 
Bingham ton. 



if Cont. from N. Jersey.) 
14 c. Hudson River. 
5 a. Oneida. 8i9 

10. Hamilton. *0 3 

Catskill-Chemung. * • o 



u 



it 



59« 

12. Upp. Catskill. ion 



It 
<( 

u 



1932 



1588 
W 1400 

f 14b.&c.Anthra-^*s 
\ cite Coal Measures. 
12. CatskiU. io5 8 






920 



769 

Catskill-Chemung. 

« II 105 8 

(I II 10 6 7 

11 b. Chemung. •»» 
(Cont'd in N. Y.) 



846 



Bloomsburg Division. j^ i 





6 
9 
12 
20 
24 
38 
41 
47 
64 
68 
68 
80 



Scranton. ^*» 

Lackawanna. 

Pitt8ton.ia* 

Wyoming. 

Plymouth. 

Nanticoke.*o 

Shickshinny.i>> 

Beach Haven. 

Briar Creek. 

Espy.i" 

Rupert. 

Danville.«7 

Northumberland. 



« 
11 
II 
ti 
it 



o O 

- » 2 



r 14 b. and c. 
i Anth'eCoal 
( Measures. 

S76 
576 
568 
542 
588 

14a. Pottsville Con.» * <> 
10 b. Hamilton. » » <> 
10. Hamilton. soi 

7. Low. Helderberg*' 
lib. Chemung. *»» 
6 b. Clinton. *»^ 

12. Catskill. *«» 



o 9 

O 8P 



111. Honetdale. Head of the Delaware and Hadson Canal supplied with Garbondale and Scranton 
anthracite coal of the third great basin by railroads coming out of the basin over the Wyoming 
mountains. 

112. Bradford. Petroleum was first found in the Bradford (Chemang) black oil sand in 1871. 
The area of productive oil territory in the Bradford district up to January, 1886, was 121 square miles, 
and during 14 years had produced on an aTerage 820.000 barrels of crude oil per square mile 
(C. A. Ashbumer). The most productive oil region in the State, and, until the disooTery of oil at 
Smethport and Kane, the lowest of the Pennsylvania oil horiaons, 1,776 feet below the Glean 
conglomerate. (J. P. L.) 

113. Kimua Bridge. Highest bridge structure in the world; aoi feet high, 2,062 feet long; con- 
tains 8,600^000 pounds iron ; cost $276,000. 

114. i>agu6 Mines. ExtensiTe workings in the Lower Eittaning coal bed by the New Tork, Lake 
Erie and Western R. R. Co. 

116. FrarMm, Lubricating oil firom the first sand. At Stoneboro and Mercer, on the road to 
Newcastle,Iocal glacial moraines are reported by Prof. T. 0. Chamberlin of the U. S. Survey. 

116. Waltr wm. Celebrated for its scenery. Larse hotels. Indian staircase in the gap made 
by massire north dipping outcrops of Medina and OneicuL One mile before reaching these rocks are 
quarries of Hudson ttlver roofing slate on both sides of the Delaware River. Bes^ headquarters for 
studying the great Terminal Glacial Moraine, which crosses the rirer at Belvedere and the mountain 
at Fox Gap, and runs past Lake Poponoming, northward, to the top of Penobscot Knob and so west 
by Long Pond to the Lehigh. See descriptions, pictures and maps in Report Z, Geological Survey. 

117. Stroudtburg. Excellent geological heaaquarters. Fine exposures of Oriskany. Waterllne. 
etc., eto^ in the ravine of Brcadhead's Creek between the gap and Stroudsbnrg. Fossils abundant 
around Stroudaburg. Buttermilk and other cascades to the right of the road (east). Noble carriage 
drive and exouisite scenery, for 90 miles fh>m Stroudsburg to Milford. Lake on top of the Blue 
(Eittatinny) Mountain, 10 miles east of S. Fine drive south-west through Red Valley (Clinton) and 
over outcrops of Helderberg to the Wind Gap. Ascent of the Pocono Enob (Catskill) to the north-west. 
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Ms. 



liehigh Valley BaUroad. 



Alt. 





61 

73 

88 

81 

87 

94 

103 

107 

114 

120 

130 

182 

142 

146 

152 

168 
162 
168 

170 
172 
183 
186 
194 
199 
206 
209 



Perth Amboy. 
Easton.ias 

Bethlehem.i>« 
AUentown. 
Catasauqua.^ > ^ 
Laury's. 
Slatington.13 8 
Lehighton.ia» 
MauchChunkiso 
Penn Hayen. 
Drake's Creek. 
Tannery. 
WhitehaTen. 
Summit Siding. 
Fair View." 1 
Newport. TO 2 8 

Sugar Notch. « « « 
Wilkesbarre.na 
Fort Blanchard. 

Pa. A N. T. R. R. 
Pittston. 
L. & B. Junction. 
Falls.!" 
McKunes.i** 
Tunkhannock. 
Vosburg. 
Mehoopany. 
Meshoppen. 



[See New Jersey.) 

3 a. Calciferous. ^lo 

fi 23 5 

<t 254 

4 a, Trenton. ''^ 
4c. Hudson Riv.Sh.»a» 

« 8 96 

11 b. Chemung. *** 
13b. M'chCh'kr.s.*** 

« 705 

12. CatskiU. 

13 b. MauchCh'k.ii** 
18 a. Pocono. i»*« 

« 1678 

l3b.Mc'hCh'kr.s.1 

14 a. Potts. Cong. 
14b. An. CI. Mres. 

« 549 



217 Laceyville. 
227 Wyalusing. 
233 1 French town. 
237;Rummerfield. 



(I 



f» 



ti 



571 
569 



O 

B 



12. CatskiU. 
<i 

it 

it 

It 

It 



< 

I 

• 

58 7 
697 
610 
615 
684 
648 



Catskill-Chemung. «<^7 

674 



it 



11 b. Chemung. 



689 
696 



Ms. 



I«ehlfl^ Talley Ballroad* 

Pa. A N. T. R. B..—Oontinuod. 



Alt 



[244 
248 
255 
259 
263 
266 
268 



Wysauking.i8« 

Towanda.!** 

Ulster. 

Milan. 

Athens. 

Sayre. 

Wayerly, N. Y. 



11 b. Chemung. 



« 
tt 
tt 
it 
it 
tt 



716 
787 
74S 

779 
774 
880 



Mahanoy, Hazelton & Beaver Meadow Branches. 





4 

5 

11 

25 

10 



14 
16 



16 



16 
23 



18 
22 
27 



30 
85 
88 



36 
40 
46 
59 



Penn Haven Jc. 
Black Creek Jc. 
Weatherly. 
Beayer Meadow. 
Audenreid. 



Lumber Yard. 



Jeddo. 
Eberyale. 



Freeland. 



Hazelton.* 8 
Tomhicken. 



Quakake Junct. 
Delano. 
Mahanoy City. 



Shenandoah.^ '7 

Girardville. 

Ashland. 



Raven Run. 
Centralia. 
Mt. Carmel.io« 
Shamokin.ios 



13b.M'chCh'kr.s.">* 

tt 1015 

tt 1090 

14b. An. Cl.Mres.i»" 

tt 1785 

it 

it 
tt 

Carbonif. Conglom. 

14 b. Anth. CI. Mres. 
tt 

18 b. MauchCh*k.ni» 
14b. An. CI. Mres.i««« 

tt 1280 

tt 
tt 

tt 886 

> 

tt 

^ it 1484 

it 10 5 6 

it 78 



118. Ooldsboro. Head waters of Lebigh, on the extreme hiKnland, '* shades of death," "beach 
woods,** a plate of Pocono rocks ooyered here and there by synclinal outstretches of Mauch Chunk 
red shale. 

119. DwMiinga. Commence descent into third anthracite coal field by a rayine through the 
Pottsville conglomerate. Under it the iron ore of XI has been opened. 

120. FaetoryvUle. Now over the £lk Mountain synclinal range of Pocono in the first bituminous 
coal basin :. but no coal. 

121. Scranttm to Pittston. Terraces and drift hills along railroad, also glacial striae at Pittston 
and Taylorville. 

122. Shickthinny. River cuts across the coal field, leaving a small ridge of coal measures 
isolated on the west side. Here all the measures from No. X to No, XIII, inclusive, can be seen troni 
the station. The 8usquehanna*8 course through the synclinal at right angles to its axis is interesting 
here. See Note fiO. 

123. Eapy. Square across to the north, six miles, is seen the high end of the Shickshinny (Pocono) 
Mountain, reached by a good road firom Bloomsbnrg, seven miles, and afiFording one of the finest 
panoramic views in Pennsylvania. The glacial moraine crosses that mountain firom Berwick 
northward. 

12i. Pittston. In the gap north of the station the red shale beds of No. XI are missing. 

126. Easton. Famous collecting ground for rare minerals. Azoic ridge to the north, with 
serpentine belt. Remarkable outcrops, natural and artificial, of the calciferous limestones along the 
river north bank to Bethlehem. Many iron works. Laurentian rocks south of the river all the wav up. 

126. Bet?Ueh«m, Zinc works. Zmo mine in Saucon Valley to the south, easily reached by N. P. 
Railroad. 

1*27. Oatasauqua. Perhaps the best limonite open mine in America for study, lies four miles west 
( Ironton). Best reached on wheels; also by rail, over a long, high iron bridge. Manganese, kaolin, 
lignite, with the ore. Mine very large and old. 

128. SlaUngton. Extensive roofing slate quarries here where the roofing slate belt firom the 
Delaware river crosses the Lehigh river on its course west into Berks County. Note the duplication 
of the siate bands by anticlinals and synclinals, as described in Report D. 3,VoI. I, GteoIogicaiiSurvey. 
Two miles ftirther enter the Lehigh Water Gap between sloping walls of Oneida and Medina. Issue 
upon Clinton red shale. Notice a fine Eddy Hill opposite. Behind it is a local moraine, ? which a 
glacier, formerly descending the Lehigh, left across the mouth of the Aquashicola Greek, forcing that 
stream to excavate a new channel in the solid Medina rocks of the mountain. Two miles farther, at 
the bend of the river, north bank, the ice has crushed over the slates, polished the surface and loaded 
it with till. From the Gap Hotel ride to the top of Stone Hill (Oriskany outcrop) for the view through 
the 6«p. Hydraulic lime quarries on the way up. 



162 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. ( PA.) 



Ms. 



Barclay Bailroad. 



Alt. 



'0 

7 
16 



Towanda. * * • 
Greenwood. 
Barclay.^ •• 



11 b. Chemung. »«* 
12. Catskill. •«» 

14 b. CoalMres. i^** 



State line and SulliTan Bailroad. 





4 

24 

29 



Towanda.i»« 

Monroeton. 

Dushore. 

Bemioe. 



11 b. Chemung. 



7 85 
762 

12. Catskill. i»«» 

{14 b. Loyalsock 
Coal Measuresysemi- 
Anthracite. ^ • * • 



Montrose Bailroad. 





8 
14 
22 
28 



Montrose. 

Hunter's. 

SpringTille. 

Lobeck. 

Tunkhannook. 



12. CatskiU. i«»6 

i< 1047 

« 1257 

i( 

« 611 



jBIs. Philadelphia and Beading B. B. Alt 






Philadelphia. 


1. Azoic. 


28 


4 


Belmont. 


tt 


49 


8 


W. ManayTc.i»» 


« 


61 


14 


W. Consho'n.wo 


« 


61 


17 


Bridgeport!*! 
Port Kennedy. 


3 a. Calciferous. ? 


76 


22 


2 b. Potsdam. 


87 


24 


Valley Forge.i*a 


if 


96 


28 


PhoenixTille.!*^ 


16. Triassic. 


110 


32 


Beyer's Ford. 


tt 


127 


40 


Pottstown.!**^ 


i( 


150 


45 


Douglasville. 


it 


161 


47 


Monocacy. 


(i 


162 


62 


Exeter.i** 


(( 


19S 


68 


Reading. !*• 


3 a. Calciferous. 


268 


66 


Leesport 


4 b. Utica ? 


298 


70 


Shoemakersville. 


4c. Huds'n Riy. s.l 


814 

• 


75 


Hamburg. 


(« 


875 


78 


Pt. Clinton. 1*7^ 


6 b. Clinton. 


410 


83 


Auburn. !*• . 


7. Low. Helderberg*'! 


86 


LandingYille. 


11 b. Chemung. 


503 


93 


Pottsvillei** «i* 


14 b. &o. An.CLMres. 



129. LehighUm. On the crest of one of the grandest anticlinals in the State. The gently south 
dipping Chemung and Hamilton here turn OTer and descend Terticallv. From here to Mauch Chunk 
the vertical Devonian and Bemician systems are crossed at right angles, so as to give an easy section 
of 10,000 feet, up to the coal measures. 

130. Maueh C^unk. Fine geolo^cal headquarters. The gap in the Second mountain gives the 
whole Pocono and Catskill. The nver above gives the Mauch Chunk red shale. Mt. Pisgah the 
Pottsville conglomerate. Nine miles up the '^passenger tourist's gravity road" lies the famous 
Summit Mine, mammoth coal bed, 60 feet thick, open quarry. In the gap notice the islet on which 
the very earliest anthracite iron furnace once stood. Good specimens of dendrites to be got ftom 
the plates in the mountain opposite the hotel. From here to Penn Haven, the fine gorge of the 
Lehigh, with its ox bow bend and walls of Catskill rocks. Glaciid Moraine at Sand Run. 

131. FcUr View. Ascend 400 feet higher U> the summit of Penobscot Knob, affording the finest 
view in the State. Notice the glacial scratches on the rock on the hiehest summit of the Knob. 
From here all the coUeries are visible below, and the whole structure of the third anthracite coal field 
can be made out. Down Solomon's Gap by three incline planes, notice the erosion of the red shale 
under the conglomerate cover. 

132. WUkeabarre. Anthracite coal was first mined and used at Wilkesbarre in 1768 and 1769 by 
two blacksmiths named Gore. First shipment made to government arsenal at Carlisle in 1776. 

133. FalU. Buttermilk Falls, not the fklls of that name near Stroudsburg, but in nearly the 
same rocks, with the hollows filled with gravel. 

134. MeKuM*$. Enter the lone gorge of the North branch of the Susquehanna through the 
Allegheny mountain plateau, cappea (rorther west) by the Mehoopany coal baisin. 

135. WysaiAking. A small but remarkable fault in the 11 b. Chemung rocks in the WyBOZ 
Narrows. It slants up the hillside and may be studied on the R. R. and on the common road, 200 
feet above. The centre line of the Towanda anticlinal crosses the river at the northern end of thie 
cliff, 1,050 feet above the fault. 

136. Towcmda. Fine cliffs, ** The Red Rocks,** Just north of the fault and east firom Wysauklng 
station. Chemung fossils. Also another cliff directly opposite Towanda on east side of the rirer. 
Going north no such precipices are seen, the Chemung shales forming hills with rounded summits. 
Good view of Towanda village firom the railroad. Boulders of white limestone firom Central New 
iTork found in the river were formerly burnt for lime. Picturesque view at Ulster Narrows. 

137. Shenandoah. The greatest overlap in the mammoth coal bed in the Anthracite regioB 
occurs in the Shenandoah City colliery. See Atlas of Geological Survey, where it is fhllv illustrated. 

138 Barclay. Barclay or Towanda C. Co.'s, Long Valley and Shraeder Mines on the top of the 
Towanda Mountain, 1,300 feet above the river at Towanda. Incline planes. High fSalls. Profound 
gorges splittinfl; the mountain. Laurel swamps. Semi-bituminous coal. 

ISO. W. Manayunk. Beautifiil ravine of^the Wissahiccon to the east, deeply trenching the Asoic 
belt. Serpentine and soapstone quarries at Lafayette above Manayunk. 

140. w. Conshohoeken. Picturesque vertical trap dyke left standing in the limestone. Marble 
quarries east and west of here. 

141. Bridgeport. On south edge of the Trias country. Bone cavern in limestone quarry near 
Port Kennedy studied by Dr. Leidy and Prof. Cope. Great limestone quarries south of the river, in 
one of which the trias beds are seen lying on the upturned edge of the old limestone beds. 

142. Valley Forge. Ditto. The hill back of it is the east end of the ridge of Potsdam sandstone 
forming the north wall of the Chester Valley far to the south-west. Under its north flank come np 
the Asoic. 

143. Phcenixville. In the tunnel here Mv Wheatley found his coal plants (Trias) and reptile 
bones. Two miles south-west runs the edge Gt the Trias, with breccias, copper veins, etc., lying on 
Asoic. Trias continues hence to near Reading. 

144. PotUtoum. Trap hills to the north. 
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Philadelphia A Reading B. R.— CbnIimMd. 
Mb. Lehigh and Sosquehanna Diyision. Alt 



76 

86 
96 
109 
120 
127 
146 
168 
171 
174 
183 
187 
193 
196 



£a8ton.i3 8 
Bethlehem.iae 

Catasaqua.^'^ 
Lehigh Gap.i a • 
Mauch Chnk.i»o 
Penn Hayen Ju. 
White Hayen. 
Penobscot* •! 
Ashley. «»* 

Wilkesbarre. »»o 
Pittston. 571 

Spring Brook. 
Scranton. 7*^ 
Green Ridge. 



3 a. CalciferouB. 21s 

4 a. Trenton. «»« 

11 b. Chemung. «»* 

13 b. Mch.Chk.r.g.«»» 

12 CatskilL "ao 

« 

14 b.Antli'e Coal Mres. 

«i 1 « .*< t^ ^ 



(( 
U 
it 






^5' 



pro 
» * ^ S 



East Penna and Lebanon Valley Branch. 




6 
10 
16 
18 
26 
31 
36 
46 
61 
68 
64 
69 
74 
81 
90 



Allentown.1'0 

Emaus. 

Millerstown. 

Shamrock. 

Topton. 

Fleetwood. 

Temple. 

Reading.! *• 

WemersTille. 

Womelsdorf. 

Myerstown. 

Lebanon.! •! 

Annyille. 

Palmyra. 

Hummelston. 1^2 

Harrisburg. 



3 a. Caloiferous. 
it 



if 



it 



it 



it 



ti 



a 



a 
it 



a 



a 



it 
it 



4 b. Utica Slate. 



481 
484 
888 

488 
485 
449 

887 
868 
888 
456 
474 
466 
442 
455 
876 
821 



Philadelphia ft Readinsr R. R.— CbnMmMd. 

Little Schuylkill, EaatMahanoy, Mine Hill and 
Ms. Mahanoy A Shamokin Branches. Alt. 




14 
21 
26 
80 
48 
46 



47 



98 
102 



Hemdon. 

Treyorton.7«8 

Shamokin.!os 

Excelsior. 

Mount Carmel. 

Ashland.! s< 

Girardyille. 



Mahanoy.!'* 



Tamaqua.15 5 
Ringgold.! »« 



12Catskill. *«! 

14 b. & c. An. CI. Mres. 



a 
a 
a 
it 
a 



7 at 



859 
1021 



(( 



1848 



(( 



6 b. Clinton. 



80S 
55 8 



Chester Valley Branch. 



Bridgeport 
6 Centreyille. 

10 Cedar Hollow. 

16 Exton. 

22 Downington. 



3 a. Califerous. ^^ 

a 802 

a 845 

« 8 84 

" 8 6 7 



Schuylkill A Susquehanna Branch. 




6 
12 
18 
24 
30 
86 
88 
46 
61 
64 
69 



Auburn.!** 
Hannon. 
Rock. 

Pine Groye. 
EUwood. 
Rausch Gap. 
Yellow Spring. 
Rattling Run. 
Forge. 
Dauphin. 
Rockville.* »*» 
Harrisburg. 



9. Up.Helderberg. *•• 

10. Hamilton. 

a 

11 b. Chemung, sao 
«»8 13b.MauchChu'kr.8. 

« 90 9 

« 7 77 

« 6 98 

it 48 5 

» tt 849 

4 c. Hudson Riy. Slate. 
4 b. Utica Slate. »«! 



145. Exeter. Trap dikes to the south and west, across the river. Remarkable horseshoe ridge 
of trap to the east See map of the South Mountains in Report D 3, Vol. II, Part 1, Atlas Qeological 
Survey. 

146. Beading. The " White Spot " high on the mountain to the east is a remnant of Potsdam 
sandstone left lying unconformably on Laurentian. 

147. Port Clinton. A noble fault crosses the river three times in the ^ap ; once at the canal loclrs, 
ag^ain at the rock at the west mouth of the old tunnel, and then runs vertically up the steep. Hudson 
River slates dipping 10^ south abut against the bottom plate of Oneida standing vertical. Between 
this and Auburn very fine exposures of Clinton red shales. No fossil ore. 

148. Auhwm. Back of this, on the south side of Summer Hill, multitudes of Hamilton and 
Chemung fossils. 

1#. PottsniUB. Center of the soft anthracite colleries. Fine geological headquarters. For foar 
miles before reaching this place the whole Devonian and Bemician systems stand vertical, affording 
a section of 20,000 feet of rock up to the top of the lower productive coal series in the fold of the great 
synclinal in the lower part of the town. View from the top of Sharp Mountain, 800 feet high, 
instructive. Hotel at Mount Carbon close to where Dr. Isaac Lea found fossil footprints. cTee 
Note 169. 

150. AUentown. Road runs along the base of the Laurentian Mountains over Calciferous 
limestone holding limonite beds. 

151. Lebanon. Cornwall Magnetic Iron Mines six miles to the south ; holds copper, trap and 
marble. 

152. Humnuiton. Iron mines, limonite, south of the town. 

153. Athland. Remarkable large fossil tree stems visible in the coal measures here. Glacial 
strlse (?) cross white pebbles in the conglomerate crest of mountain west of the Ashiand Gap, opposite 
Mi. Carmel. 

154. Mahanoy. Large colleries. Shaft sunk by diamond drill. 

155. Tamaqua. Little Sohuvlkill here makes a cross section of the Pottsville coal basin. Mr. 
C. A. Ashbumer estimates that the center of the mammoth coal bed basin south of Tamaqua is 1800 
feet deep. 

156. BinggoM. From here down to Port Clinton the Little Schaylkill cuts through ten anticlinals. 

157. ZTmofi. All along here the thinness of the Trias upon the Cambn>Silurian is revealed by 
erosion. 

158. IromoiUe. Famous old and large limonite iron ore mine. 

159. Tremont. View from the mountain to the southwest of it down the fish tail double red 
shale yalley, split by the great mass of the Ftwono rocks, is fine and instructive. 
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Hloe Hill te the mine whiah boraed Sir tbiin y 

ItZ. Brambmsiat. Making down gnule from the conglocQerBte along th« ■onthern wid western 
■Idea ot the red BbtlanllayDfths CaEawieu Creek croBsed b; namerou* aDtiallnalB from between 
the BUTer Ueadow, Haileton and Black Craek baains, to the eatt, and algugglng the (Pocono) 
CatowlBsa Mountain to the west. 

les. MeAuteu, A ourloas little oval moantain baBlD if ■ntl 
Btanda oat on the red ahala plain to Che right Notice th 



g 8 located herei thli lathe largeat depoalt of Itod 

MUbOU Ju. The deepeat ihaft nSK ft) In Pa. la looated here. The carboalferoua con- 
laboldly and beaatlfbtlrezpoBed in the gap iwuth of thetown. The dip of Che ooDKlona- 

sniH u uTeRoined and !■ toward the •oath, although the coal bada abora CbeoonglomaraMlle in 

the (TDclUuJ to the north. Bae Mote US. 







PENNSYLVANIA. 


les 


H>. SohnylkU and Lehigli Bnaoh. Alb 


|m». Con»nai«ndMt.HopeR. R. Alt. 






3 a. Caloiferooa. 






4Midwar. 

5 N. CamwaU. 

6 Cornwall."" 

7 Miners Yillan. 
SOrerlook.^ 
QPeniyn. 

12 Mt. Hope. 






" 



10 
14 
18 
22 


AbiDgtoo. 

Ft. WashinstoD. 

Und8<tal«. 
Hatfield. 
SeUermlle. 
Quiikertown. 

Hellertown. 
Bethlohem.!" 


1. Aido. '' 
16. TrisBrio. ^'i 

"and Trap.'" 
8 a. Cajdfcrmu. J^J 


16 Triaa. 


31 


People". 

1 


Ralliray. 


44 

61 
64 


lb. CoalMrea. •>* 


■ortAll.BheDrB.R. 






Br.noh. 


8 
S 
IS 
17 



P 
S 
P 




8 
15 
21 

29 
88 


PhUadelphie. 
JenkitttowD. 

Somerlon. 
Laaghom. 
Yardlej. 
Jorsay City. 


Warren >nd Farneworth Vy. B. R. 


St«eltoE 


8 
6 
8 
10 


Clarendon. 
Underwood'B. 
MoCalmont. 
East Branch. 
Garfield. 


18 a. Pocono a. a. <•*■ 


sIstMlton."' 1 


" 


Ge™Bntowa«.d> 




Carbonif. Cong. 




Naatlooke Bnmoh. 




8 
6 
8 
12 
18 


WilkeflBarre.>"UCoalMres. '•■> 
Ashley. " >•« 
SngarNot^h. " '"• 
BanoTer. " "• 
Nantiooke. 'o " '*» 
Wanamie. '• '•* 


x 11 


Ne«copeo Bninch. 


} a. OaloifOFouB. " 


OIWhitB Haven. jl3b. MauchChTt."" 
8] Upper Lehigh. |l4CoalMrM. ""» 




Drlflon Branch. 


7 
8 
10 
11 


Drifton Jq. 
Council Hidge. 
Eckley. 
Jeddo. 
Drifton.'"* 




Stony Creek E.R 


Carbonif. Conglomert. 
14 CoalMrea. 




North £(uitPemia.R. R. 




4 

7 
10 


Hilldde. 
Willow OroTe, 
HeaCon. 

Hatboro. 
HartBTille. 


2 b. Poladam. 

8 ft. Calciferous. "■ 

IfiTriftg. 



5 
9 
10 
11 
15 


Maueh Ch-nk.!" 13 b.MauoliC'k.r.a."« 

:.anrford."' 14 Coal Mtea. 

Coledale. " ■'» 



i ro]da,ci 



Carliilt. Trap dike 3 miles before rennhinECarliile; visible A long wi» off ui Ion mound 

r'~ niLTi"9nfl "TtniihKnir risniMn IliB ]V:<.->h nr niim Un^mtAin Thov uv rnnlU nil irRnri Vint 



la, caused by anelcliDala passing Ehrongb the 
...ilA. The mode In vhich this VBB done mayU .,u~,^.=^ 
paper in a parpendicnlar manner and then elevating it In oi 



'calS a. Hadlna 
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Ms Gettysburg^ 6l Harrltbnrg B. R. Alt. 



6 

8 

10 
15 

i? 
10 

16 

16 

17 

19 

22 

23 

26 

32 



CarHlse Junct'n. 

Upper Mill. 1^ a 

Hunter's Run. 

Laurel. 

Pine Grove,! y» 



477 



4 a. Trenton 

1. Azoic. 

1. Azoic. 

3 a. Caloiferous. *" 



« 



1321 



Hunter's Run. 

Stamer's. 

Idaville. 

Gardener's. 

Bendersville. 

Sunnyside. 

Biglersville. 

Goldenville. 

Gettysburg.' o« 



1 Azoic. 
16 Trias. 






Perkiomen Railroad. 




6 
11 
14 
18 
22 
43 



Perkiomen. 

Collegeyille. 

Schwenksyille. 

Salford. 

Green Lane. 

Hanover. 

Allentown.i5° 



16 Triassic. 



« 



3 a. Caloiferous. 



109 
165 
152 

246 

257 



Wilmington and Northern Railroad. 




9 
21 
27 
86 
89 
45 
67 
72 



Reading.! *« 
Birdsboro. 
Springfield.i»* 
Waynesburg Ju. 
Brandywine. 
Coatesville. 
Laurel Iron W'ks. 
Chadd's Ford. 
Wilmington, Del. 



178 
645 



3 a. Calciferous. 
16. Triassic. 
1 Azoic. 

556 
SIS 
241 
175 

(See Del. and Md.)i2 



«( 



4 a. Trenton. 

1. Azoic, 
if 



Phila. Wilmington and Baltimore R. R« 

Central Division. 



OWest Philadel'a. 

7 Clifton. 
14 Media. 
18 Linni. 
27,West Chester. 



1. Azoic. 



« 
It 



14 
109 
210 
186 
406 



Philadelphia & Baltimore Centi%il, now 
Ms. Phila. Wilmington & Balti. 1^. R. Alt. 




14 
20 
26 
33 
40 
46 
52 
112 



Philadephia. 

Lamokin Juno. 

Rockdale. 

Concord. 

Fairville. 

Avondale. 

Penn.iy* 

Oxford. 

Baltimore. 



1. Azoic. 

M 
K 
(( 
tl 
tt 
U 
ti 



87 

237 
25sr 

227 
506 



(See Maryland.) 



Phila., Wilmington & Baltimore R. R. 




2 
13 
14 
16 
18 
20 
22 
23 
26 
28 



1. Azoic. 



Philadelphia. 

Gray's Ferry. i*« 
Chester.! 7 7 

Lamokin. 
Thurlow. 
Linwood. 
Claymont. 
Holly Oak. 
Belleview. 
Edge Moor. 
Wilmington. 

(Continued in Maryland.) 






u 



n 



il 



It 



tt 
tt 



tl 



36 
24 
37 
34 
31 
29 
9 
14 



Chester Creek R. R. 




4 
6 
6 



Lamokin. 

Knowlton. 

Rockdale. 

Lenni. 

Wawa. 



Azoic. 
tt 

« 

It 

« 



37 



136 



Peaohbottom Railroad. 




20 



Oxford. 
Dorsey.i^* 



1. Azoic. 
« 



Boifolo, New York & PliUa. R. R.. now 
Western New York & Penna. 





78 

88 

96 

107 

114 

121 



Buffalo. 

State Line. 

Larrabees. 

Port Allegany. 

Keating. 

Shippen.* 

Emporium.*® 



(See New York.) 
11 b. Chemung. 



tt 

« 
tt 
tt 



562 
1438 
1481 
1476 
1876 
1201 
1019 



171. Lansford. The Mauch Chunk red shale and Pottsville conglomerate are cut by a tunnel 
between Hanto and Lansford. 

172. Uppir MUl, Passes into the Papertown Gap of the South Mountains and tarns to the right 
'S. W.), up the Mountain Creek Valley, with its range of old and extensive limonite mines, open 
quarries; ore heavily charged with man^mese. Ride to the left (E^over the divide, on which is Strfck- 
ler*s mine, and down to the Big bank, very instructive. Over Strickler*s, the mountain top is sad- 
dled with a 30-foot plate of PoLsdam(?). In the Papertown gap beginning at the south end of Mt. 
Holly Springs Village are 8,000 feet (horizontal distance) of upturned quartzite rocks which belong 
perhaps to the Huronian system of Canada. These make the Mountain sandstone formation of 
Reports C and C2. 

? 173. Pine Orove. Extensive, well arranged, limonite mine, planned by J. W. Harden. 

- 174. SpringjUld. Warwick iron mine three miles to the east, on the edge of Trias ; with trap, 
copper, etc. tfones' mine 1% to the north at the east extremity of the Canestoga belt of the Lan- 
caster Co. limestone. French Greek copper mines farther east than Warwick. 

^ 176. Penn. Line of serpentine to the left. Boad runs along the belt.fi:om Eennet Square for 
several miles. Great serpentine quarries at Avondale. 

176. Qray'tPerry. Azoic Rocks here decomposed into kaolin. 

177. Chester, The road runs on the edge of the Azoic, masked by drift ail the way to Wilmington. 

178. Dorsey. Roofing slate ciunrries at Peach Bottom on the Susquehanna River. Very remark- 
able fossil locanl^, the only one in the southern Azoic belt; apparently sea weeds, like SuihrotTjphi» 
of the Hudson River slate formation. 



PBSNSYLVAKIA. 



OtIiarrabeM. 
9!Smethport. 
15[ColegroTB. 

22iCleniiont.i»i 



Pitlsburgh DiTlelon 



15lTidioute."o 
23 ffiokory, 
SO Tionesta, 
41 Oleopolis. 
60 Oil Ciijr. 

54 BouaeTJlle. 

55 Rjnd Farm. 

57 Columbia. 

58 PstroleumCeutre. 
60 Pioneer. 
eSMiUerPariD. 

6B TitusTille. '" 
TO CeutreTille. 
86 Spartttnaburg. 
BSCorrj." 



Oil air mi Rldgemi]' Rallnnd. 



B., M. T. * F.— OmeludHL 



lemung and Catskill. 

a. FocoDo. 

b. Clisinung. 



Dunkirk, All^:beQ]r Valley and Fltt»- 

(See New York.) "» 
II b. ChemuDg. ■'" 
OilSaud (hvup. '"* 



ila^m SoTith»m B. B. 



57 



Nev Cutle  

New Cast)*' * 
WilmiDgton. 
Ii«eBbur;. 
Meroer' ' ' 

Stonahoro.'" 
Franklin.'" 



1 Franklla Bttllroad. 
14 a.Couglomerale.T' 



(ConUnned in Ohio.l 



lie, Cf<n»onl, CoBlmlneeon thehigheBtUni 
orer the ereat water ahsd belweea tbe PenngjlTitD 

leo. ntimtte. TheTalievof tbe AlleiiheDT I 
the Tilley of Oil Crenk up to TltUBfllle. 

ISl. TitatviUe. Here !■ the deepest of si! oil * 

182. Nim QuUa. Old Iron ratLiiag centre. Bi 
om limestone BUpportinj; large depodta oT llmonli 



16 JameBtown. 
46 Salem. 

i2 Oark. 
BTStoneboro.Jl' 
66 Baymilton. 
TI Summit. 
78Franklin.i'> 

36' Oil City. 

■( the only pnc 



highDi 



. Kiltamiiag. Two RittaHi 

.,_ _p. These coBBtltala the ohi 

U4. Bid Bank. Between (he i 

Inal alnlcs SOOIM In 40 mtles bef 
US. Bradtft Btni. Great Iroi 

>neath the river bed In the third 
ISO. PoTktri. BiehollHi of . 

Counn. 

blut nirnat^ 



R coal b»d> In 



beneath th 






Inx theOhio Rlier4 miles b- 
ul mines. Weill etrike oil 
p oil group- 



> Freeport coal beda 

Redbank, theweet- 
ter level. Tbeuitl- 
Pittsburgh. 



. BUgo. Deep old oUwelU. Very old 



ofoll wellderrlekia 
Co. oil belt croBBeii the river into Olario 
-  'Oil City. 



in fniTJace, oentie ot a K 



r r^Ion of 90 ohareoal 
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Ms. A«htalntl» wtd Plttaborsli R. B. Alt- 
0|Pittab[irgh." |J4t>,& o.Bar'nMreB.' 

47 Lftwrence Jnna. 14 a, Fotta. Conglo.' 
67|Lowell. I " • 
(Continnad In OhJa) 

Cleralmnd bi 



OKttsburgh." 

£ Booheiter. 

A Induatn. 

Smith'sFer'T. > 

(Condnned in Ohio.) 



Plttabnisli, Olne 



OPittBb'rgh" I 

8 Mansfield. 

G Noblwtoim. 

;8Bnlgor."' 

12 HKnton'B. 

(Continued In Ohio.) 



OPitwb'rgh." 
e HanafieTd. 

12 Canonaburg. 
II Wasliington.' 



14 a Upper Coal Mrei 



OPittab'rgh." '»» 
II Port Perry." 
16 MoEeeaport. 
i2 CoultersTille. T" 
13 West Newton. 
iO Jacob's Cr'k. "' 
19 Oakdale. 
•T ConneUsvilli.'' 
IG Indian Creek. I" 
'4 0hioPyle.'»* 
a Confluence.!*' 
»2Pinkerton.'»" 
II Mineral Pti" 
)9 Toder'B. 
.6 Sand Patoh'»> 
!6 Olencoe. 
iS Hyndman." 
H Cook's Milla. 
ISMt. SaTageJan. 
>0 Cumberland, Md. 



Ub.&o.Bar.Ct.Mt«s. 

14 0. Upper Coal Mm. 
14b.&o.Bar.aMres. 



14a.PottaT.CoDgL>> 
12. Catskill. i< 

10 Hamilton. * 



Pittsbni^b.' 

QJeDWood. 

White Hall. 

GaBtonTlUe. 

FinleyaviUe. 

CroQObeB. 

Zedikar. 

Washington.'  

Taylorstown. 

W. Aleiander. 

Wheeling, W.Va. 



14 b. Barred Mres. 



14 0. Coal Mrca. 



Opobaatown. 
7 [ngleaid«. 
9 Border. 

15 Bethel. 

19 HooTertTille. 
!S Btoyeitown. 
18 Q«igar'a. 

16 Somerset. 
16 Roberts. 
lOMUifbrd. 
12 Shamrock. 
£ Bookwood. 



14b.Low.CLMres." 



14 o, U.Coal Mres." 
14 b. Barren Mr«s. 
14 b. L CoalHrea." 



BanksTille. 
Mt. Lebanon. 
Castle Shannon: 



14 b. Barren Mres. 
14 9. U. Coal Hraa. 



Mt Pleasant 

Stauffer. 
Iron Bridge. 
W. OTflrton. 
Eraraon. 
Tinstmau's. 
Mo^an. 
Brouiford. 
ConnellsTille." 



14b.Bar'n MnB.i"" 
14o,n.CoalMreB.">*» 



191. SmiWi Firry. Numerous old oil welle produclni a little horn the coDglomerate and suQ- 

192. Buiger. Pfof. 8ie»Bn»on'B "Balger anticlinal" enwgei here. The Pittgbu«h coil bod 
dwindles through to a small bed in Ohlo,Tint ffrowa thicker Bouthwestward through Waahlogton 
county Inw Greene eounly, as the new wells leatlfy. 

193. ladiaa Critk. Fine (torge o( tha Tooghioghenr IbroQgh Chestnut Bldgo, walla 1,300 fwt 
high. PulpttraclEBOtPiedmontaBiiditone (top member of PottiTllle oongionierBte) lett KUDdiag 
,,. --indedshlpi on tbe_ brood sucomli of the mountain. Dry oil wejlsaud old salt welli In the 



Hour or the gorge on the river bank. Cow rook on tt 
souiptures Alhe aboriglnea. 



[eoOTOred witbthe 



.170 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (PA.) 



HnntliiKdon' and Broad Top Moimtain 
Ma. Bailroad. Alt 



Huntingdon.^' 

Grafton. 

Coffee Run. 
Saxton.2 00 

Hopewell.* 01 
Everett.2 2 





7 

16 
24 
31 
43 
58!Bedford.«i 



10 b. Hamilton. «" 
10 a. Marcellus. 
10 b. Hamilton. «»« 
12. Catakill. «*» 

13b.Mch. Ck.r.B. «8« 
10 b. Hamilton, m* 
7.Lo. Helderbcrg.io«2 



Cumberland Talley Railroad. 




8 
19 
30 
41 
62 
63 
74 
94 



Harrisburg. 

Mechanicsburg. 

Carlisle.i^o 

Newville. 

Shippen8b'g.«<»* 

Chambers'g.ao' 

Greencastle. 

Hagerstown, Md. 

Martinsburg. 



14 b. Utica Slate. 
9. Corniferous. 
4 a. Trenton. 



« 



(See Maryland.) 



322 
436 
477 
533 
654 
618 
585 
572 
634 



South Penn. Branch. 



0,Chamber8b'g.2 0» 

7 1 Marion. 

9 So. Penn Junct. 
16; Williamson. 
19|Lehmaster's. 
20,Mercer8burg Ju. 



22iMercersburg. 



26; London. 
28Richmond. 



4 a. Trenton. 1. 8. «!« 
8 a. Calciferous. 

« 63 2 

4 c. Hudson Riyer. 
8 a. Calciferous. 
4 c. Hudson Riyer. 

4 a. Trenton. 1. s. 
« 





8 
9 



Harrisburg. 

Mechanicsburg. 

Dillsburg. 



Dillsboi^ Branch. 



4 a. Trenton. 1. s. 8«2 
3 a. Calciferous. ^'^ 
16 Trias. **» 



Hanover Jnnotlon, Hanover Mad Gettys- 
bnrg Bailroad* 




4 

6 

10 
18 
17 
20 
22 
26 
27 
28 
80 



Gettysburg.*©* 

Granite. 

Gulden's. 

Oxford. 

Valley.' 7 

Hanover. 

Smith's, 

Porter's. 

Jefferson. 

Cold Spring. 

Strickhauser'fl. 

Hanover June.'* 



16. Triassic. 

" Trap dike. 
«( 

(( 

9. Corniferous. 

« Trap dike. 

1. Azoic. 
tt 

« 

2 — 4 Siluro-Cambrian. 
« 

« 



Ms. 



Bast Broad Top Railroad, a o 7 Alt 







7 
11 

14 



18 



20 



Mt. Union.* o» 



Aughwich. *•* 

Shirley. 
RookhiU.ao© 

Beersville. 



Three Springs. 



SaltUlo. 



781 



25 Coles. 



28 
31 



1859 



Cook's. 1**1 

Robertsdale.'io 



r 6 a. Medina. » » ' 
8. Oriskany. 
10 a: Marcellus. 
10 b. Hamilton. 
Oriskany Ridge 

on east. 
Hamilton on w. 
10 a. Marcellus. 



■{ 



« 



624 



11 a. Portage. 
11 b. Chemung. ®*8 
10 a. Marcellus. 
8. Oriskany, cut. 
7 L. Helderberg 1. s. 
6 b. Clinton anticlin. 
6 Salina & Wat'lime. 

7. L. Helderberg 1. s. 

8. Oriskany. 

10 a. Marcellus. 

11 b. Chemung gap. 
12. Catskill. 
13 a. Pocono tunnel. 

13 b. Mauch Ck. r. s. 

14 a. Pott. con. on top 

13 b. Mh. Ck. r. s. E. 
" tunnel. 

14 a. & 14 b. on west. 

f 18 b. Mauch Ck.r.B. 

\ 14 a. Conglomerate. 
14b.L. Cl.Series.i»8 5 



{ 



Shade Qvp Branch. 



Rockhill.«o» 
Shade Gap. 



17 L. Helderberg. ««* 
6 b. Clinton. 



Coming, Oowanesqne and Antrim R. R. 



Coming. 
16 Lawrenceyille. 
23 Tioga. 
39 Wellsboro. 

61 Antrim. 



11 b. Chemung. 



{ 



942 
1006 
105S 
1819 

14 b. Semi-Bitumi's 
Coal Mres. 



ti 
tt 
tt 



1672 



16 Lawrenceyille. 
27 Elkland. 



11 b. Chemung. ioo« 

tt 1142 



194. Ohio Pvle. Fine Cascade. The whole river fUls over a horisontal plate of coal measure 
sandstone. Wild scenery all around. Goal bed 4 feet thick under the falls. 

195. Oonfluenee. The Turkey Foot. Junction of the three great branches of the Toughiogh- 
eny. Fort mil, a very remarkable oval hill of coal measures terraced by coal bed outcrops all around 
as if artificially, several hundred feet hieh; its flat top, a field from which Indian skeletons have 
been ploazhed up ever since the first settlement of the country. 

196. Pifikerton, Fine mountain nose taW of ooalbedsandterracedby sandstone of the barren 
measures. 

197. Mineral Point The fine isolated Pittsburgh coal bed basin of the Salisbnrjr Ridge, to the south, 
capped with fossiliferous limestones of the upper eoal measures. Romantic falls on £lk Lick Creek 
not far up from its mouth. 

198. Sand Patch. Summit of the Allegheny Mountain. 

199. Wathington, Great gas and oil w«*llf»'recentlv struck in this neighborhood. 

200. Saxton. Turn in here to the Broad Top Coal Mines up Shoup's Run. Hotel at Broad Top 
City, as high as the top of the Allegheny Mountain. Fine scenery. Curious geology. 
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Comhkg, Cowenesqne A Antrim R. B.— dim. 

Ms. Pine Creek DiTisioa. Alt. 



68 
98 
97 
101 
110 
118 
123 
128 
138 
134 
186 
139 
148 
146 
161 
166 
157 
164 
168 
171 



Coming, N. Y. 

Stokesville Ju. 

Matson's. 

Ansonia. 

Tiadaghton. 

Blackwell8.2ii 

Cedar Run. 

Slate Run. 

Ross. 

Cammal.2ia 

Miller's. 

Jersey Mills. 

Waterville.218 

Ramsey's. 
Safe Harbor. 
Jersey Shore.* 
CementHol'w.«i4 
Linden. 
Newberry Ju. 
Williamsport.2 9 



12 Catskill. 



<( 



« 



lib. Chemung. 
12 Catskill. 



(t 

€i 
tl 
U 
tl 
« 
tl 
tl 
tl 



7 L. Helderberg. 



(I 

u 
It 
it 



1170 

1188 
995 
675 
802 



693 

655 
624 
606 

595 
567 
611 
506 



Addison & Northern Penna. By. 






Addison. 


11 b. Chemung. 


6 


Freeman's. 


(t 


11 


Nelson. 


tl 


14 


Elkland. 


tt 


16 


Osceola. 


It 


21 


EnozTille. 


tt 


26 


Cowenesque. 


12 CatfikUl. 


27 


Westfield. 


« 


31 


Sabinesville. 


11 b. Chemung. 


82 


Summit 


« 


36 


Dayis. 


12 Catskill. 


41 


Gaines. 


« 


46 


Galeton. 


4( 



993 



Delaware and Hudson Canal Oo» 





7 
13 

16 



Carbondale. 

Jermyn. 
Dickson. 
Scranton. 






14 b. Anthra. Coal 
Measures. io^» 

« 968 

(I 

iw rs9 



Delaware A Hudson Canal Co.— Cba. 
Ms. Qrarity B. R. Alt. 



Carbondale. 

Head Plane, 1^ 
2 
8 

4 
6 
6 

7 



M 
tt 
tt 
It 
It 
tt 



tl 
It 
tl 
tl 
tt 
« 



Honesdale. 



14b.An.Cl.Mre8.ioi» 
Carboniferous, - la** 
Conglonmerate, 
Mauch Chunk, 
and Pocono. 



12 Catskill. 



128a 

1594 

1777 
1988 
1921 
1567 
1008 



Bangor and Portland By. 




2 
6 
9 

10 
13 
16 
19 
23 
24 
26 



Portland. 

Mt Bethel. 

Johnson ville. 

Bangor. 

Flicksville. 

Ackermanyille. 

Pen Argyl. 

Miller. 

Stockertown. 

Tatamy. 

Nazareth. 



4 c. Hudson River. 



tt 
tl 
It 
tt 
tt 
It 
It 
It 
It 



4 a Trenton. 



Beech Creek, Clearfield and South 
Western Ballroad. 




16 
18 



24 3nowShoeSum'it. 



27 
81 
87 
41 
46 
49 
63 
69 
62 
66 
73 



76 
81 
86 

89 



Philipsburg. 

Peale. 

Gorton Heights. 



Snow Shoe. 
South Fork. 
Panther Run. 
Hayes. 
Monument. 
Mapes. 
Beech Creek. 
Mill Hall. 
Lock Haven.* 1 
Wayne. 
Jersey Shore. *<> 



Larry's Creek. 
Linden. 
Newberry Juc. 
Newberry. 
Williamsport." 



14b.Bar'n Mres.i*'* 
14 b Low Coal Mres. 



tt 

u 



1617 



Conglomerate. 



« 



Sub-Conglomerate. 
12 Catskill. 
11 b Chemung. 
7 L. Helderberg. 



616 



« 

M 
tt 
tt 



676 



697 



10 b. Hamilton. 



(( 



7 L. Helderberg. 



tt 
It 



201. HopewelL Juniata flows in the red shale under cilfRs of conglomerate on one side and a 
Pocono sandstone (terrace) mountain on the other. Iron works. Fine section up Yellow Creek into 
Morrison's Cove. Great outcrop of Hamilton limonite. 

202. Everttt. Long outcrop of Clinton fossil ore. Beaatiftil turnpike oarriaee drive, south, 
along the river, and over Wray's Hill, with wonderful sections of contorted Catskill all the way. 

203. Dnfton, The extensive coal mines of Hon. Eckley B. Cox, aie clustered around Drifton. 

204. SMppemhurg. Five miles due east is a great spring rising at the south end of the lime- 
«tone, and foot of the mountain ; the head of Yellow Breeches Greek. 

205. Chamhertburg. Back-set of the mountains to the east and cross fault along the turnpike 
to Gettysburg. A mile or so south of the turnpike immense old limonite ore banks (Pond Bank, 
etc.) in which kaolin and lignite deposits occur like those of Brandon in Vermont. Five miles fur- 
ther south, in the foot slope of the mountain, are the Mont Alto ore banks. Back of Mont Alto in 
the mountains are magnetic ore beds, porphory rocks, copper ores. 

206. Gettysburg. ^Round Top," "Cemetery Hill," "Macfarlane*s Hill" and "Gulp's Hill," forming 
the ridge on which the Union Army fought the great battle of Gettysburg, Julv 2a and 3d, 1863, are 
all trap dikes. Good place to study trap dikes. Scenery beautiful and mil of historical interest, 
(See description of Triassic formation in Report C and G2.) 
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Ms. WllHamiiport jfe Worth Brancli B. B. Alt. 


Ms. Catasanqna and Foglesvllle B. B. Alt. 



2 
8 
4 
6 


WilUamsport." 

Halls. 

Pennsville. 

Lime Ridge. 

Opp's Cross. 

HughsTille. 

Bryan. 

Picture Rocks. 

Lyon Saw Mill. 

Tivoli. 

Corson. 

Glen Mawr. 

Edkins. 

^txawbridge. 

Stroups. 

Muncy Vy. 

Sonestown. 


7 Lower Helderberg. 

« 512 

10 a Marcellus. 

7 Lower Helderberg. 

10 b. Hamilton. »9'9 

11 b. Chemung 
12Catskill. ••» 

11 b. Chemug 

(( 

12 CatskilL 

n 

i< 945 



8 
5 
6 
9 
12 

14 
17 

18 
16 
20 


Catasauqua.i>7 

Seiples. 

Guth's. 

Walbert 

Chapman. 

Trexlertown. 


8 a Calciferous. ««« 

< 465 
(< 491 
« 550 
(i 541 
« 411 


8 
9 
10 
11 
13 
14 


Breinigsville. * 
Liohty. 


tt 


Spring Creek. 

Alburtis. 

Rittenh'seGp.*!* 


U 388 
« 455 

Azoic. 9 40 


16 
17 
19 


Cornwall & Ijebanon & Colebrook 
Talle J Bailroads. 


20 
22 



1 
2 
8 
6 
7 
8 

10 
12 
16 
16 
19 
22 


Conewago. 

Mt. Vernon. 

Aberdeen. 

Beverly. 

Bellair. 

Flag. 

Roseland. 

Colebrook. 

Mt. Gretna. 

Cold Spring. 

Cornwall. 

Midway. 

Lebanon.! *i 


16 Trias. 
« 


Bellfi Gap B. B. 


« 
« 



2 
4 

6 

7 

8 

13 

16 


Bells Mills.i® 

Root's. 

Collier Siding. 

Shaw Run. 

Look Out 

RhododendronPk 

Uoydsyille. 

Mountaindale. 

GlaBoow. 

Iryona. 


10 a Marcellus. ^^^^ 
lib. Chemung. 1*22 
12Catskill. !«*« 
18 a Pocono. 
Conglomerate. i*** 

14b.L.CLMre8. 2"o 

« 1965 
« 17 7-2 


« 

M 
it 
it 
tt 
tt 

8 a Calciferous. «oa 

tt )6« 


25 




Bi*n.df!i%i^ Kltf1i*tfMl A.nd CSnltA And RiHulftM^ 


Idgonier Tallej Ballroad* 


Bordell and Kinsoa Bailroadt. 




8 

11 


Latrobe.a* 

Kingston. 

Ligonier. 


14 c. U. CI. Mres.ioo» 
14 b. Barren Mres. 





Bradford.1" 

Taylor. 

Kinzua Jo. 

Van Vlicks. 

Simpsons. 

Ormsbys. 

Smethport 


11 b Chemung. 

12 CatskilL 

18 a Pooono. 
(1 

u 

Carbonif. Cong. 
Catskill and Chemung. 

11 b Chemung. 
{( 

u 

11 b Chemung. 
(( 

14bL.CoalMre8. 


14 b. L. CI. Mres.ii*8 


9 


MeadviUe ft UnesviUe B. B. 






1 

8 

7 

9 

12 

16 

16 

17 

21 


MeadviUe. 
Kerrtown. 
Mercer Pike. 
Watson Run. 
West Vernon. 
Conneaut Lake. 
Harmonsburg. 
Gehrton. 
Shermansville. 
Linesville. 


Oil Sand Grbup. 
Sub Conglomerate. 

c< 
a 


24 
40 
56 


Eldred. 

Bolivar. 

WellsTille. 


it 1082 
« 




21; 


Cuba. 
Bolivar. 




42; 


Richburg. 


« IDS* 



207 See Report F. of the second geological survey. 

208. Mt. Union, Jack*8 Mountain on the west, 5 a. Medina, with 6 b. Clinton fossil ore on its 
flanks. Blue Ridge, 6 a. Medina in the distance on the east. End of Chestnut Ridge, southeast frpm 
station, composed of Lewiston on 9 Upper Helderberg limestone and 8 Oriskany sandstone. 

209. Boek Hill. On the east, Blacklog Mountain, 6 a. Medina. Shade Mountain also Medina. 
Blacklog valley between them, is anticlinal Chasy and Trenton limestone. 

210. Bohertsdale. Coal openings on both sides of the railroad. The two upper seams worked, 
the lower seam not worked. 

211. Blackwella. Third Basin crosseg about one and a half miles north. Flagstone quarry. 
The Terminal Meraine crosses this road near the station. A quarter of a mile below the mouth of 
Babb's Creek. A hill covered with boulders on the west side of Pine Creek, rises 100 feet above the 
creek. No similar accumulation occurs below this point. The creek flows in a deep gorge between 
nearly vertical cliffs of Catskill sandstone. H. C.Lewis. 

212. Cammal. Second Basin crosses near this station. A. Hardt, C. E. 

213. WaterveUe. First Basin crosses near here. A. H. 

214. CwMnt Hollow, Cement was produced here years ago. A. H. 
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Afs. Pliila.9 Newtown & N. T., B. B. 


Alt. 


Ms. Lehiflfh & liftcka wanna B. B. Alt. 





Philadelphia. 


1 Azoic. 







Bethlehem.ia« 


3 a. Calciferous. 


8 


Fox Chase. 


« 


190 


4 


Shimer. 


« 


12 


Huntington V*y. 


« 


117 


5 


Ritter. 


(( 


15 


County Line. 


M 




7 


Broadhead. 


it 


16 


Southamton. 


<i 


as9 


8 


Steuben. 


tt 


18 


Churchville. 


« 


184 


10 


Clyde. 


tt 


19 


Holland. 


« 




12 


Bath. 


4 a. Trenton Lime. 


23 


Newtown. 


16 Trias. 


144 


15 
17 


Chapman. 
Point Phillips. 


4 c. Hudson Riv. Slate. 






9W 


York A Feachbottom R..B. 




20 
22 


Katellen. 
Horn's Springs. 


u 





York. 


3 0. Caiciferous 


881 


tt 


• 7 


Dallastown. 


Chlorite Schists. 


657 


25 


Wind Gap. 


it 


9 


Red Lion. 


1 Azoic. 


900 


27 


Pen Argyle. 


tt 


14 


Felton. 


« 


B86 


28 


Hulls. 


tt 


18 


Laurel. 


« 


411 


29 


Baneor Junction. 


it 


21 


Muddy C*k FTcs. 

1 vxT W * 


« 


866 


30 Bangor. 


« 


27 


Woodbine. 


(( 


394 






40 


Peachbottom. 


4o.HudsonRiv.(?)ii8 




Haralflbiirg St Fotomao B. B. 




98Del.Wat'rG'p.ii« 


5. b. Clinton 






102Stroud8burg.ii7 
105 Gravel Place. 


10 a. Marcellus. 
it 




m0 


Shippensb'g.ao* 


3 a. Calciferous Lime. 


5 


Leesburg. 
Jacksonyille. 
Haysgrove. 
Doner's. 


n 








• 


7 
9 


« 
« 




^affiUo, Boohester and Fittsbnrsrh B. B, 


11 


107 


Bradford Juno. 


11 b. Chemung. 


12 


Huntzdale. 


« 




120 


Limestone. 


it 


14 


Moore's Mill. 


« 




122 


Babcock. 


it 


17 


Bamitz. 


<4 




128 


Kendall. 


it 


19 


MtHolly Springs. 


« 




124 


Bradford.!" 


tt 


20 


Gt.&Har.Cro8'g. 


« 




127 


Custer City. 


it 


24 


Boiling Springs. 


it 




129 


Howard Jc. 


it 


25 


Leidigh's. 


U 






Clarion Junction. 


Sub-Conglomerate. 


27 


Brandtsville. 


n 






Whistletown. 


(( 


29 


Mech. & Dill's Jc. 


u 




174 


Ridgway. 


« 


82 


Bowmandale. 


it 




182 


Carmon. 


« 








Short's Mill. 


it 


Mont Alto B. B. 




189 
192 


Forestville. 
Brookwayville. 


Conglomerate. 





Waynesboro. 


3 a. Calciferous. ^ 


laoo 


14 b. L. Coal Mres, 


1 


Price's Churoh. 


n 






Lane's Mills. 


it 


2 


Nunnery. 


a 




195 


Beech Tree Ju. 


€( 


8 


Quincy. 


a 




200 


Grove Summit. 


it 


6 


Zion. 


it 




204 


Falls Creek. 


14 b. Barren Mres. 


6 


Altodale. 


« 




206 


Du Bois. 


« 


7 


Interseotion. 


M 






Carlisle. 


« 


9 


Mt Alto. 


« 


• 68 


214 


Sykes. 


M 


11 


Fayetteville. 


a 






Cramer. 


t€ 


18 


Font Hill. 


« 






Bells MillR. 


ti 


14 


Woodstock. 


« 


T15 


228 


PunxButawney. 


it 


15 


Brookside. 


it 




229 


Clayville. 


ii 


16 


Junction. 


tt 


714 


281 


Walston. 


a 


20 


Chambersb'g.««» 


4 a. Trenton Lime 


1 









215. BittenhouM Qap. Magnetic iron is mined along the terminus of this road. The ore it 
used by the Crane and Thomas iron companies. 

216. Sheffield. The Hague gas well is located one and a half miles east of the town and is one 
of the most remarkable eas wells in Pa. (3ee Garirs report on Warren County. 1 4.) 

217. Chewton, Gooa geological headquarters for studying XIII in hills and XI I along wild 
gorge of Oonnoquenessingmver. I. C. w. 

218. Toungjstown, In vicinity of Toungstown the Sharon ooal which comes near the base of XII 
may be studied. 

219. Smfrtw. Near this is the celebrated Thorn Greek oil district, which has fiirnished the 
largest wells in America, one, the Boyd and Semple patting out 9,000 barrels the first 24 hours. 

I. C. Whztb. 
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SliarpavlIIe B. R. 



SharpsTiUe, 

8 Mt. Hiokory. 
4 Hermitage. 
SOald&nd. 
OSiimmit. 

7 NeBhannock. 

9 LaakawBs'ok Je. 
12 Lyle. 

IS Neir Wilmiiieton. 
17 WilmingUm Jc. 



Tlones 



Sheffield Jiinct. 

BroolcBton. 

Donaldson. 



, Valley K. It. 



ITew Tork, Plttsburgih A CIili:a«o B. B. 



New Galilee. 
DarllngtoD. 

Cfumeltoo. 
Nagley. 
Mill Rock. 
BogerBville. 



14 b. Low. CI. Mres. 



FIttabarKh S CaMle 81 



PtttsbQi^ti A Jj 



Pittsburgh." 
Chartiem. 
McEee's Bocks. 
DaTie Igland. 
Moon Bun. 
Montour Jo. 
Middle town. 
Lashell. 
Stoop's Perry. 
Shouaetown. 
Shannopin. 
West Economy. 
Wood) awn. 
Alliqulppa. 
Logatown. 
Stobe. 

MonacB. 

PhillipsbuTg. 

Beaver. 

FalUton. 
Brighton. 
Beaver FallB. 
College. 
Home wood."' 
Clinton. 
Rook Point. 



14b. Barren Mres. 



14 b. L.a. Mrei. 



14 a. Conglomer. 

Ma. TopofSII. 

Middle of XII. 

Lower hftlf of XII. 



Ub. PitUbuTKli * t. 



PtHabnrgh, MoKh 



:eErle B. 'R.—Can. Alt. 



■t A Tongblocbeiiy 



Pitl8burgh.»5 
Hajes. 
Homestead. 
City Farm. 
Rankin. 
Braddock. 
Beseemer. 
Port Perry.*" 
Salteburg. 
Demmler. 
MoKeesport. *" 
Boston. 
Greenock. 
Stringtown. 
Scott Haven. 
West Newton. 
Port Royal. 
Jacob's Creek. 
L»yton. 

Dickerson Run. 
Broad Ford Ja. 
Broad Ford, 
New Haven. 



14 b. Barren Mres.' 



14 0. IJ. CI. Mres. 



HoDtour BsllToad. 



FnUborgh, 



OiPittsburgh.>° 
s'Chartiers. 

12! Mansfield. 

15 Bower Hill. 

20,BeeohmonL 



14 b. Barren Mres. 



14 0. U. Coal Mree. 



PlttabnrKli A Western R. B. 



Allegheny." 

Bennett. 

Sharpsburg, 

Elfin wild. 

wadwood. 

QibBonia. 



14 b. Barren Mres. 

14 b. L. Coal Mres. 

14 b. Barren Mres. 



■By Prof L C, White, U. 8. Geologist. 
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Ma. PittsbuTg^h & Western B. B.—Cbn. Alt. 



18 

20 
25 
28 
82 
33 
48 
45 
61 
54 
57 



60 

58 
62 
67 
76 



26 
83 
40 
48 
53 
67 
58 
62 
67 
70 
74 
78 
86 
91 
95 
100 

98 



Bakerstown. 

Valencia. 

Gallery Jc. 

Eyans City. 

Harmony. 

Zelienople. 

North Sewickley. 

Wurtemburg. 

Chewton.«i» 

Morayia. 

New Castle Jc. 



New Ca8tle.i»2 



Mahoningtown. 

Edenburg. 

Lowellville, 0. 
Yoiing8town.2i8 



Callery Jc. 

Renfrew. 

Butler. '» 

St. Joe. 

Millerstown. 

Earns. 

Petrolia. 

Bruin. 

Parker. 

Foxburg. 

St Petersburg. 

Turkey. 

Elnoz. 

Shippenyille. 

Clarion Jc. 

Clarion. 



14 b. Barren Mres. 
« 

14 b. Low. Coal Mres. 
<i 

it 

It 

14 a. Comglom. 
it 

tt 

« 

(( 

(« 

Sub-conglomerate. 
(( 

tt 



ArUiurs. 



14 b. Barren Mres. 
(( 

14b.L. Coal Mies. 
it 

it 

t< 

tt 

tt 

Conglomerate. 

14 b. L. Coal Mres. 
tt 

tt 
tt 
tt 
tt 
tt 
It 



Ms. PitUbtirglt & Western B. B«— Om. Alt 



101 
107 
120 
135 
158 
157 
164 



Lucinda. 


14 b. Low. Coal Mres. 


Tylersburg. 


Conglomerate. 


Warrensyine. 


« 


Sheffield Jc. 


tt 


Kane. 


Coal Measures 


Eanesholm. 


tt 


Mt Jewett. 


tt 



Waynesbnrg A Washing^ton B. B. 





5 

7 

9 

11 

12 

14 

15 

16 

18 

19 

21 

23 

26 

29 



Waynesborg. 

Sycamore. 

Swart. 

Deer Lick. 

West Union. 

Dunn. 

Lindley's Mills. 

Hackney. 

Johnson. 

Luellen. 

Baker. 

McCracken. 

Vankirk. 

Braddock. 

Washington.! »» 



14. C.Greene Co. Group. 
14 c. XT. Coal Mres. 



(« 
(t 
tt 
it 
tt 
ti 
tt 
tt 
tt 
ti 
tt 
tt 
It 



Yonflfhiogrbeny B. B. 



Irwins. 

Shaft No. 2.- 

Chambers. 

McGrew's. 

MiUyille. 

Cowans. 

Marchands. 

Sewickley. 



14 c. U.Coal Mres.« 8* 



tt 

tt 
tt 
tt 
tt 
ti 
ti 



998 

lost 

981 

86T 

788 
780 



Mineral Localities. 

The following notes are taken flrom a list of Mineral Localities sent to the editor by Mr. Joseph 
Wilcox, of Media, Pennsylvania, one of the Commissioners of the Second Geological Sur- 
vey. 

P. W. A B. R. R, Swarthmore. At Avondale quarries, one mile south, Garnets and Tourma- 
line ; one mile north. Andalusite. 

Media, At Blue Hill, two miles north, Green Quartz, Chrysotlle. In Upper Providence, An- 
dalusite, Stellate, Antophyllite, Amethyst, Asbestos, Actinolite. 

Mtoyn, In Middletown, Actinolite, Green Feldspar, Gorundam, Chromic Iron, Moonstone, 
Sunstone. 

Bridgewater, Sphene. 

Morgan. Amethyst, Corundnm. 

Sockdale. Amethyst, Asbestos. 

Ckmcord. Tvtro miles south, in Green*a Greek, Garnet (so^salled Pyrope). Garnet mined as a 
substitute for emery. 



FairviUe. Mica in large crystals. 
BisingSun Station. Near New Te^ 
Brucite, Ripidolite, Picrolite, Emerald, Nickel, Williamsite^ Genthite. 



BisingSun Station. Near New Texas in Lancaster Co., Chromic Iron has been largly miued. 



Brandyirine Summit. Two miles southwest, Kaolin mmes. Near Elam, Garnet, Mica, Feld- 
spar. 

Moore^t* Near Moore's Ferry, Kyamite. 

Ckettw Station, In Leiperville quavies, Gktmet, Beryl, Feldspar, Tourmaline, Pink Zoisite^ 
Mica. 

Newport At Brandywine Springs, Fibrolite. 

West Cheeter. Two miles south at Brinton*8 quarry, Glinochlore, Jefferisite, Oligoclase. Ser> 
pentine is largely quarried there. 

WUminqton ana Northern B. B. SaiTa. One mile and a half southwest, Corundum mines, 
Diaspore, Margarite, Garnet, Feldspar, Tourmaline. 

P. B. B, vap Station, Laneattir Co* Gap mine four miles, Millerite, Siderlte, Chalcopyrite^ 
Pyrrolite (niccoiiferoos.) 
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OfflO. 
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Ohio.* 



GEOLOGICAL FORMATIONS FOUND IN OHIO. 



Gboups. 


Ohio Sub-Divisions. 

• 


Bquitalkntb in otheb Statbb. 


• 

20. QUATXBNART. 


20 c. Stratified Drift. 

Terraces, $tc., Valley 
Drift, Karnes, Osars, Stc. 
' 20 b. Forest Bed (local). 

20 a. Boulder Clay, Till., 
Erie Clay. 




14. Coal Mkarukib 

AND 
Ck)NOLO]fBRATB 

Coals. 


'14 c. Upper Barren Measures. 
14 c. Upper Productive " 
14 b. Lower Barren " 
14 a. and b. Lower Productive 

and Conglomerate Coal 

Measures. 


* 

i Coal Measures of Pennsyl- 
< yania, and Conglomerate 
( Coals. 


14. GONOLOMERATS 

(in part). 


• 14 a. Sharon Conglomerate. 


j Sharon Conglomerate of 
PennsylTania. 


IS. SXTB-CARBONinB- 
OUS LlMISTONE. 


j 13 f. Maxville Limestone. 


Chester Lunestone, Illinois. 


18. Wavbrlt. 


'13 e. Logan Group, Olive 

Shales, Logan Sandstone, 
Waveriy Conglomerate. 

13 d. Cuyahoga Shale. 

13 c. Berea (or Waveriy) Black 
Shale. 

13 b. Berea Grit. 

.13 a. Bedford Shale. 


3 Shenango Sandstone in part, 
1 Pennsylyania. 

j Marshall Group, Michigan. 

j Crawford Shales, Pa. 

j OrangeYiUe Shale in part, 

) PennRylyania. 

i Pithole Grit, or Third Moun- 

( tain Sand, Pennsylvania. 


11. Ohio (Black) 
Shall 


( 11 c. Cleveland Shale. 

•| 11 a. and b. Erie Shale. 

( 10 c. and 11 a. Huron Shale. 


J Chemung, Portage, and 
1 Genesee, of New York. 


10. Hamilton. 


( 10 b. Hamilton Shale. 
I Olentangy Shale. 


j Hamilton Group, New York 
"j (in part). 


9. CoRirirKRonB. 


j 9 b. Delaware Limestone. 
19 3. Columbus Limestone. 


( Marcellufl Shale, Comif erous 
< and Onondaga limestones 
( of New York. 


6 & 7. WATntLim. 


< 6 and 7. Waterlime. 


j Waterlime and L. Helder- 
berg, New York. 


6. Saldia. 


6. Salina Shales tt Plaster Beds. 


Salina Group, New York. 


5. Klaoaba. 


'5h. Hillsboro' Sandstone. 

5fl;. Cedarville Limestone. 

5f. Springfield Limestone. 
^ 5e. West Union Limestone. 

5d. Niagara Shale. 

5 c. Dayton Limestone. 

5 b. Clinton Limestone. 
.5 a. Medina Shale. 


Guelph, Canada. 

 Niagara Group, New York. 

Clinton Group, New York. 
Medina Sandstone, New York. 


4. Hudson Ritir 
or GiirciNirAn. 


( 4 c. Lebanon Beds. 
•| 4 b. Cincinnati Beds. 
( 4 a. Pt. Pleasant Beds. 


j Hudson River and Utica 
1 Shale of New York. 



« In the ftret edition this chapter was furnished hy Dr. J. S. Newberry, the State Geologist at 
that time. It has been very much enlarged for this edition, the new railroaos added, the whole earn- 
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Kb. t AahtabHla mad Ptttobmrv Railroad. 




1 
8 
12 
16 
24 
29 
84 
40 
46 
60 

66 

60 
66 
68 



L.S.dcM.S.R. 

Ashtabula. 

Anstinburg. 

Eagleyille. 

Rock Creek. 

Orwell. 

Bloomfield. 

Bristolville. 

Champioh. 

Warren. 

Niles. 

Girard. 

Youngstown. 

Struthers. 

Lowell. 



R. 



11. Erie Shale. 



660 



U 
il 
u 



" & 18. Waver. 
18 e. Wareriy. 






18 d. " •«« 

14 a. Conglomerate.^ ^^ 
18 Way., 14 a. OongL, 
14 b. Coal Meas."'"'' 
Ua.Con.dcCl.Meas.^^'^ 
14 b. Coal Measures. 

cc 



I 



Baltimore and Ohio and Chleaffo Rail- 
road (B. d? O. R. R.). 




8 
16 
24 
80 
87 
44 
«0 
•62 
•74 
88 
94 



Chicago June. 

Attica. 

Republic 

Tiffin. 

Bascom. 

Fostoria. 

Bloomdale. 

New Baltimore. 

Deshler. 

Holgate. 

Defiance. 

Delaware. 



9. Comif. dc 10. Huron. 
9. Comiferous. 
6. Niag. & 7. Held. ^'^ 
6. Niagara. 



ti 



6. Niag. A 1. Helderb'g. 

7. Helderberg. 

10 c Huron Shale. ^®o 



StraltsTlUOf Somoroot and Newark R. R. 




9 

17 

27 

88 

48 



Newark. 
Avondale. 

Glenford. 

Wellans. 

Bristol 

Shawnee. 



18e. Wavcrly. ««» 
14 b. Coal Measures. 
18 8. and o. Limestone 
and 14 a. Congl. 



I 



(14 b. Coal 
•j tanning i 
( 6 and 6. 



it 



Meas., Kit- 
Seams, Nos. 

965 



(i 



Bellairo, ZaaooTlllo and Clnelanatl R. R. 

Ms. I In driftless region. 



12 
83 
42 
49 
69 
77 
88 



Bellaire. 

Bethel. 

Jerusalem. 

Woodsfield. 

LewisYille. 

Summerfield. 

Caldwell 

Cumberland. 



1 



14 c Upper Prod. 
Meas. Pittsburg 
Seam, No. 8. ^^ 
14 c Up. Barren Meas. 



llOZanesrHle. 



14 b. Low. Barr. Meas. 
'The Sewicklj coal 
mined near known as 
Cumberland Seam. 
14 b. Low. Prod. 
Meas., Kittan. Coals, 
Nos. 6 and 6. ^^^ 



Central Ohio Railroad (B. d? O. R. R.). 



0^ Baltimore, Md. 
876Bellau«. 
S86Glenooe. 
396 Belmont 

408Bamesvillc 
418Sa]e8Tille. 



428 

487 

447 

464 

468 
470 
480 
486 
496 

604 
618 



Cambridge. 

Concord. 
Sonora. 

ZanesYille. 

Pleasant Valley. 
Black Hand. 
Newark.* 
Union. 
Pataskala. 

Taylor's. 
Columbus. 



i 



14 c. C*l Meas. PiUs- 

burg S'm, No. 8. " T 



(( 



14 c Coal Meas. Up. 

Barren Measures. 

14 c. Coal Meas., Se- 

( wicklySeam,No.86. 

14 c Coal Measure. 

14 c Coal Meas., Up. 

Freeport S'm, No. 7. 



I 






1 



14 c Coal Meas. Kit 
S'ms, Nos. 6&6.^ii 
18 c " 

18 e. Waverly. 



18 d. 



It 



8tl 



! 



11 c Hur. & 13 a. & 

b.. Waverly. 

9. Comif., 10. Ham., 
11. Ohio Shale. ^*6 



fully reyised, and about fifty f oot-notea appended by Professor Edward Orton, the present State 
GeoloslBt. Seyeral additional glacial notes are by Bey. G. Frederick Wright, of Oberlin, one of the 
United States Qeologiets, who has been enrau^ed nnder Professor T. C. Chamberlain in making a special 
survey of the terminal moraine throngh Ohio, Indiana, Kentucky^ and Illinois. His notes are signed 
G. F. W., and all the other notes are by Professor Orton except No. 62. J. M. 

I. Newark. Glacial boundary at Newark. G. F. W. 

%. Chicago and Atlantic Railway. Bonte heavily covered with drift. 

8. Marion. Fine exposures of lunestone in Marion quarries. Fossils abundant. 

4. Lima. Waterlime quarried here. Strong building-stone. Some beds fossiliferous. 

6. Winchester. Near margin of glacial drin. 

6. Mineral Springs. Springs derived from black shale. 

7. Miamisbnrg. Cedar trees and peat 100 feet beneath glacial deposits at Qermantown, three 
miles southwest from Miamisbnrg. G. F. W. 

8. Amanda. Glacial boundaiy three miles east of Amanda. G. F. W. 

0. Lancaster. On the glacial boundary. Granite boulder two miles northeast, 18 x 11 x 6 feet out 
of ground. G. F. W. 

10. Bremen. Glacial boundary two miles ncnthwest. G. F. W. 

II. Cecil. Begion heavily covered with drift Very few outcrops of strata to be found. These 
mainly in beds of streams. 

12. Greenville. At Greenville an interesting outcrop of Guelph division of the Niagara occurs, 
rich in fossils. A number of new species have oeen obtained here. The rock is dolomitlc, but con- 
tains more carbonate of magnesia than carbonate of lime. 
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Marion, Ohio.' | 


9. Comif erouB. 


970 


6 


Espyville. 


7. Waterlime. 


906 


1 


Moran's. 


i( 




11 


Clifton's. 


(i 


9T1 


16 


Hepburn. 


(t 


906 


19 


Dudley. 


t( 


971 


26 


Kenton. 


tt 


990 


29 
88 


Sage. 
Oakland. 


(t - 


998 
994 


85 


Scioto. 


tt 


999 


88 


Preston. 


ft 


999 


42 


Harrod's. 


tt 


1009 


45 


Westminster. 


u 


990 


49 


Townsend. 


tt 




52 


Lima.* 


tt 


899 


55 


Shawnee. 


tt 


86S 


58 


Kemp. 


tt 


800 


61 


Gonant 


tt 


840 


65 


Spenoerrille. 


t( 


848 


72 


YoritvUle. 


(t 


837; 


80 


Enterprise. 


9. Comiferous. 


840 


84 


Glenmoore. 


tt 1 


830 


88 


Greenwood. 


tt 


836 


92 


Riyare, Ind. 




847 


96 


Decatur, Ind. 




820 



Ms. I CiaetBBmtl, HamllCan de Daytan R« R« 



CUcaffa, Sc Ijoaia and Ptttabary R. R. 





18 

28 
88 
47 
58 
78 
88 
95 
108 
114 


10 
21 



Oolumbus. 

Pleasant Yallej. 
Milf ord Centre. 
Cable. 
Urfoana. 
St. Paris. 
Piqua. 

Bradford June 
Oreenville. 
New Madison. 
New Paris. 



Bradford June. 

Pikeyille. 

Union. 

(Continue 



j 9 Cor., 10. Ham., & 
i 10. Huron. «*« 
7. Helderberg. 



tt 
tt 



7.Held.&5g.Niag.»o" 
5. Niagara. 

" &5o.Niag.9«« 
5. Niagara. 

fig. 



tt 
tt 



1060 



5 f. Niagara. 



tt 
it 
tt 



d in Indiana.) 



14 

27 
82 
40 

47 

67 

62 

75 

90 
106 



4 b. Cincin. Group. '^^^ 



4c. 



Ciaelnaatl and Eaatom Rail 

Cincinnati.^' 

BataTia. 

New Richm»d." 

Williamsburg. 

Mt. Oreb. 

Sardinia. 

Winchester.'* 

Irvington. 

Mineral Spr'gs.^ 

Henlej. 
Portsmouth. 



& 5 a. & b. 
Niagara. 
4. Cincinnati Group. 
11. Ohio Shale & 18 a. 
and b. Waverly. 
18 d. Waverly. 



tt 




6 
16 
19 
26 
87 
49 
60 



Cincinnati.^' 

Cumminsville. 

Glendale. 

Jones. 

JEbunilton. 

Middletown. 

Miamlsburg.^ 

Dayton. 



4 b. Cincmn.Group.»»' 



tt 
ti 
tt 
tt 
tt 
tt 



604 

4e. 

4. 

4 c. A 5 a.b.c.Niag.'^'* 



Glaofamady HaaiUtoa and ladlaaapalla 
Ralfaraad. 




26 
82 
89 
44 



Cincinnati. 
Hamilton. 
McGonigle. 
Oxford. 
College Comers. 



4 b. Cindn. Group. *°^ 

U 604 



4c 



tt 
tt 
tt 



ClaefamaH dc OfvaidBcaai TaUay Railroad. 




86 
46 
66 
66 
77 
87 

95 

104 
116 
126 
180 

184 

162 
167 

168 
176 



Cincinnati.^' 

Morrow. 

ClarksTille. 

Wilmington. 

Sabina. 

Washington. 

New Holland. 

WilUamsport 

Cirdeville. 
Amanda.^ 
Lancaster.^ 
Bremen. ^° 

New Lexington. 

Roseville. 
Zanesville. 
Ellis. 
Dresden June. 



4 b. Cincin. Group. «o^ 
4b. &C. " «*« 

4 c. " 

6 b. & c. Ni. & 5 c Ni. 
5. magara. 

7. Helderberg. 9«^ 

10 c. Huron Shale. 
10 c. Hur. Shale and 
9 a. Comiferous. ^ 



I 



tt 



18. Waverly. 

18 e. " 

tt 



898 



j 14 b. Coal Meas., Kit 
( Coals, Nob. 6 & 6. 

tt 7 11 

t( 

787 

14 b. c m. Mercer Horiz. 



GiBciBBati, Riehmoad de GUeaff* R. R. 



Cincinnati." 
26 Hamilton. 
86 CoUinsville. 
44 Camden. 
63 Eaton. 
60 'Florence. 
70 Richmond, Ind. 



4 b. Cindn. Group. '^^ 

604 



tt 
tt 
tt 



4 c " •'• 

6d. &e.f. ITiagar.io** 

See Indiana. 



ClBclBBaCi, Taa W^rt de nUeUcaa WL R. 





7 

19 

43 

76 



Cecil." 
Paulding. 
Van Wert 
Celina. 
GreenTille.i» 



9. Comif. & 10. Ham. 
9. Comiferous. "^ * • 
5g. IHagara. *^° 



tt 



1055 



GleTalapd* GaloaibBaf ClaclBBatl and 
ladiaaapalls Railroad. 




18 
25 



Cleveland. 

Berea.6* 

Grafton. 



11. Erie Shale. '^ 
18 b. & c Waverly. '»» 

tt 803 



18. Malvern. Glacial boundary Ave mUes north. Glacial terrace exteusiye along Big Sandy Creek. 
G. F. W. 
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CleTolaad* ColnmbBS* ClBciiiBacl snd 
Ms. I IndteaapolUi Railroad— Cbn. 



86,Wellingtoii. 
47 i New LondoxL 
66 i Greenwich. 
eViShelby. 
70 Vernon. 
76 Crestline. 
80 Gallon. 
98 Gilead. 
97 Cardington. 
104 Ashley. 

Delaware. 



IS b. & c. Waverly. ««» 

996 



ISc. 



114 

122 
129 

188 



Lewis Centre. 
Worthington. 

Columbus. 



u 
li 
tt 
(i 
it 
(i 



1000 
1119 

1186 
1170 



18 b. 

11 c. Cleve. Shale. io*» 
10 c. Huron Shale. 101 « 

li 987 

9. Comif ., 10. Ham., dc 

10 c Huron. »" 

10. a. &e. Ho. Shale. ^<^' 

a 916 

9. Comif.. 10. Hamil., 
&11. OhioSh. ^*6 



{ 



i 



Indianapolis Division. 



80 
92 
101 
111 
122 
182 

141 

160 
167 
164 
182 
190 
197 



Gallon. 

Caledonia. 

Marion. 

N. Bloomington. 

Mt. Victory. 

Rushsylyania. 

Bellefontaine. 

De Graff. 

Pemberton. 

Sidney. 

VersaiUes. 

Ansonia. 

Union. 



18. Waverly. i^^o 

9. Comif erouB. 

li 977 

7. Helderberg. 

Cl 

u 

( 7. Held., 9. Gomif., & 
( 10 c. Huron. *»" 
6. magara. 



IC 

u 
tt 
tc 
t< 



9ff8 



Cincinnati Diyision. 



9 
17 
22 
82 
48 
60 
68 

74 

81 

90 

99 

108 

120 

180 



Delaware. 

Ostrander. 

MarysviUe. 

Milford. 

Mechanicsburg. 

Moorfield. 

Springfield. 

Osbom. 

Dayton. 

Carrollton. 

Franklin. 

Henderson. 

Maud's. 

Carthage. 

Cincinnati. 



j 9. Comif., 10. Ham., 
\ & 10 c. Huron. »»» 
9. Comiferous. 
7. Helderberg. 



tt 



6. Niag. & 7. Helderb. 
6. Niagara. 
6 d. e. f . g. Niagara. 
Cincinnati Group. 

i 4 c. Cin. Group & 6 a. 

{ b. c. Niagara. 
4 0. Cincinnati Group. 



704 



4 b. 



tt 
tt 
tt 
tt 
tt 



507 



Clereland, li^ratae A Wbeelinv Railroad. 






UhrichsYille. 


S 14 b. Coal Meas., Kit 
i Smm, 6 and 6. 


12 


Dover. 


tt 


28 


Barr's Mills. 


j 14 b. Coal Meas., Mer- 
cer Horizon. 


86 


Massillon. 


14 b.C. Meas., Sharon 
Seam No. 1. 


48 


WarwidL 


11 


69 


RusseU. 


18 a. Waverly. 



Cierelaad. 

Ms. I 



■■d WheellBff RalK 

Oon. 



72 
86 
16 



Medina. 
Grafton. 
Black River. 



18 d. dc e. Waverly. 
18b.&c " ^ 
11. Ohio Shale. 



CleTelaad, Akron and Colmnbas R* "SU 





7 

14 

27 

88 

62 

61 

81 

90 

100 

109 

124 

188 
146 



Hudson. 
Cuyahoga Falls. 
Akron. 

Clinton. 

OrrviUe. 

Fredericksburg. 

Millersburg. 
Gann. 
Howard. 
Mt Vemon. 
Mt Liberty. 
Sunbury. 

Westerville. 
Columbus. 



14 a. Conglomerate. 



tt 
tt 



14 b. C. Meas., Sharon 

Seam No. 1. 
18 e. Waverly. >o'* 
18 e. Waverly, 14 a. 

Con. Coal Meas. 



« 



18 e. Wav., 14 a. Cong. 
18 e. Waverly. 

991 



tt 
tt 



18 a. & b. Waverly. 
10 c. 11 a. b. c. Ohio 

Shale. 9»i 

9. Comif., 10. Ham., 

All. OhioSh. *^6 



ClOTOlaBd and Plttsbnrv Railroad. 




8 

14 
26 
88 
62 
67 
68 

69 

81 

87 
94 

102 



Cleveland. 

Newburg. 

Bedford. 

Hudson. 

Ravenna. 

Limaville. 

Alliance. 

Homeworth. 

Bayard.^* 

Millport 

Salineville. 
Irondale. 

Wellsville. 



11. Erie Shale. 
18 b. Waverly. 



it 



099 
80t 
9S4 



14 a. Conglomerate. 
14 b. Coal Measure. 



u 
u 
a 



1099 



14 b. Coal Meas., Kit 

Seam, 6and6.i<''8 

14 b. C*l Meas., Free- 

port Seams, 6 a. & 7. 



<4 
tt 



881 



6a. 

14 b. Coal Meas., Kit 
Seam, 6 and 6. ^9" 



River Division. 





6 

18 

20 

26 

86 

46 



Bellaire. 
Martinis Ferry. 
Portland. 
La Grange. 

SteubenviUe. 

Sloan's. 

Wellsville. 



14 c. Coal Measures.^' ^ 



tt 
tt 

tt 



14 b. 
14 b. Coal Meas., L. 

Freeport Seam. *^* 



ft 



700 



14 b. Coal Meas., Kit 
Seams. 



Tnscarawas Branch. 



8 
12 
28 



Bayard. 1* 

Malvern.^' 

Waynesburg. 

Zoar. 



82 New Philad'a. 



14 b. Coal Meas., Kit 
Seams, 6 & 6. ^^^^ 

14 b. Coal Meas., Kit 
Seams. »««» 

ft 1001 

14 b. Coal Meaa., Mer- 
cerS*m8,8&6a.<'«9 
14 b. Coal Meas., Kit- 
tanning Seams. ^®® 
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Gl«T«land» Towiffstown and Plttsbnrv 
Ms. t Rmilr«ad. 





15 

22 
21 



Mt. Union. 

Palmyra.** 

Newton Falls. 16 
Phalanx. 



14 b. Lower Coal Meas. 

j 14 a. Gong, and 14 b. 

( Gong. Goal Meas. 
44 a. Gonglomerate. ^^^ 



{( 



C«lwnbiia d? Ciacianati Ofidluid R. R. 



Columbus. 
Mt Sterling. 
Bloomingsburg. 
Washinj^nCjai. 
Sabina. 

Wilmington. 1^ 
Clinton Vallej. 



9. Cor. & 11. 0. Sh. »*6 

7. Waterlime. 
it 



({ 



957 

5 g. Niagara. 

6 c d. e. f. Niagara.'^' 
4 c Cincinnati Group. 



C«lwnbvs sad Saatem KallwRy. 





8 

14 

20 
26 
85 



Hadlej June. 

Thomport.1® 

Glenf6rd.i» 

Mt. Perry. 

Fultonham. 

Redfield. 



i 



18 d. Way. Drift, de- 
posits heavy. 
( 18 c. Way. Drift, near 
boundary of drift 

18 1 Sub Garb. Ume. 
& 14 a. Gonglom. 

14 b. Low. Goal Meas., 



( 



I 



Meroer Horizon. 

it 

14 b. Low. Coal Meas., 
Kit. Goals, 6 & 6. 



Colnmbiu, HoeUnv Talley and Tolada 
Railroad. 



12 
28 
82 

42 



Columbus. 

Groyeport. 

Carroll. 

Lancaster.'^ 

MilMlle. 



60 Logan. 

60 Lick Run. 

62NelsonyiUe.'i 

70SaUna." 



76 



Athens. 



816 



9. Com. Sl 11. Ohio 
Sh.,Drifthcayy. ^*6 

11. Ohio Shale, Drift 
bed^ heayy. 
18 d. Wayerly. 
' 18 d. dc e. Way., con- 
glom. prominent^ ' ^ 
18 e. Way., oonglom. 
quarried largely. 
18 e. Way., type local- 
ity of Log. gr'p. ^»o 
14 b. L. Coal Meas., 
KitGoals,Nos.5&6 

ii 68 3 

14 b. L. Coal Meas.. 
Up. FreeportCU.6»9 

14 b. L. Barren Meas.. 
Grinord»lLimeet««« 



Ms. I 



Ohio River Dlvifiion. 



60 
68 

71 

76 

84 

98 

116 

180 

132 



Logan. 

Union Furnace. 

Creola. 

McArthur. 

Eagle Furnace. 

Minerton." 

Gallipolis. 

Middleport.*« 

Pomeroy.** 



18e. Waverly. ''so 

14 b. Con. Coal Meas., 

Mercer Horizon. 
14 b. L. Coal Meas., 

Mer. Hor., Block ores 
14 b. L. Coal Meas., 

Ferrif . Limes & Hor. 

4( 
U 

14 b. L. Barren Meas. 
j 14 c. Up. Prod. Meas,, 

i Pittsburg Goal. 

(I 



,1 

I! 



Straitsvllle Branch. 




6 

9 

11 



Logan. 

j Webb's Sum- 

( mit«« 

Oreville. 

Stndtsville. 

Greendale. 

Carbon HilL 

Snow Fork June. 
Nelsonville. 



18 e. Waverly. ^'o 

18 f. Sub-Carbonifer- 

ous Limestone. 
14 b. L. Goal Meas., 

Ferrif. Limestone. 
14 b. L. Goal Meas., 

Kit Coal, No. 6. '^ 9 « 
14 b. L. Coal Meas., 

Mercer Horizon. 
14 b. L. Coal Meas., 

Eittanning C6al. 



it 



683 



Toledo Division. 




14 



Columbus. 
Powell's. 



24 1 Delaware, 



41 
46 
64 
74 
88 
96 
106 
124 



Owen's. 

Marion. 

Up. Sandusky. 

Carey. 

Fostoria. 

Rising Sun. 

Pembersville. 

Toledo. 



9. Cor. dc 11. 0. Sh. ^*« 
9. Comiferous. 
9. Cor. & 11. 0. Sh.»«» 
9. Comiferous. 

7.Waterlime,drifthe y 
6g.iri. &7.Waterl.«" 
6 g. Niagara. 

CI 



i( 



7. Waterlime. 



SB1 



Colambaa and Xania Rallraad. 



9 
26 

41 

55 



Columbus. 

Alton. 
London. 

Selma. 

Xenia. 



i 



9. Cor., 10. Ham., & 
11. Ohio Shale.^" 
9. Comiferous. 

(( 1010 

6. Niagara. 

f4 c. Cin., 5 a. b. and 
c. Niagara. 



14. Bayard. Glacial boondary passes throngh Bayard. G. F. W. 
16. Palmyra. Sharon coal in valuable basins. 

16. Newton Falls. Fine development of conglomerate. 

17. Wilmington. Fine ezpoeores of Clinton limestone in Todd's Fork, near Wilmington. 

18. Thomport Near bomidary of drift. 

10. Glenf Old. Fine quality of 8. C. limestone quarried here. Carboniferous conglomerate ground 
for glass-sand near by. 

20*. Lancaster. Glacial boundary passes through Lancaster. G. F. W. 

21. Nelsonville. Fine sections of lower coal measures. 

22. Salina. Salt manufacture ; the Logan sroap furnishes the brine. 
S3. Minerton. The (Harion or Ferriferous limestone coal is mined here. 

24. Middleport. E^wn or paper coal found in the Pittsburg seam at one point. 

25. Pomeroy. Bxteneive mining of coal (Pittsburg seam) and manufacture of salt Brine derived 
from Waverly conglomerate, Logan group. 

26. Webb's Summit. Typical locality of Sub-Carboniferous limestone for Ohio. Maxville is ad- 
jacent. 
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Ms. 



CoBBOttvB Talley Rmilroad. 







12 



32 



40Mogadore.«^ 



60 
76 

87 

96 
102 



Cleveland. 

Bedford. 

Kent. 



Canton.*® 
Minerva June. 

Carrollton. 

Dell Roy.«9 
Sherrodsville. 



I 



11. Ohio Shale. «99 

12 a. and b. Waverly. 

Typical locality for 

Bedford shale. 9«* 

14 a. Con. Massivc^o^^ 

14 b. L. Coal Meas., 

Mercer Horizon. 

U 1049 

Ub.L.ClMeas.jKit. 

0'ls,Nos. 5 & 6.1011 
14 b. L. Coal Meas., 

Up.Freep'tCl,No.7. 

u 



Dayton sad BlieUffaii Railroad. 



Cincinnati 
60 Dayton. 

74 Tippecanoe. 

87 Troy. 

88 Piqua. 

100 Sidney. 
119 Wapakoneta. 

181 Lima. 

144 Columbus Grove 
161 Ottawa. 
166 Deshler. 
176 Weston. 

182 Tontogany. 
198 Perrysburg. 
202 Toledo. 



007 



( 4 c. Cincin. Group, & 
j 6a.b.&c.Niag.^»* 
Cincinni(ti Group. 

ii 845 

Cin. Group, 5 a. 
Clin.,&6.Niag.9^f 
6 g. Niagara. 
7. Helderberg. 



{' 



u 
*t 
i( 
(i 



90S 
893 
8 7.7 

769 
730 



8. Ori8k.&9. Oom.«" 
7. Helderbeig. 



(( 



689 
589 



Daytoa aad Unloa Railroad. 



12 
81 
28 
36 

47 



Dayton. 

Brookville. 

Baltimore. 

Arcanum. 

Greenville. 

Union. 



! 



4 c. Cin. Group and 6 
a.b.c. Niag. ^»* 
6 a. b. and c. Niagara. 
6 f . Niagara. 



«g. 



(I 
(I 
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lodiana, Bloomiovtoa dc Western R. Ri 





XI 
20 
82 

46 



Springfield. 
Plattsburg. 
London. 
Georgesville. 

Columbus. 



6 d. and e. Niagara. 

6. Niag. and 7. Holder. 

7. Helderberg. 
9. Com. and 7. Helderb. 

9. Com., 10. Ham., & 
11. Ohio Shale. 






Ms. I Ijaiie Brie aad Western Railroad. 



6 
28 
44 
60 
76 

91 

112 
128 
188 



Sandusky. 

Castalia.^! 

Fremont 

Fostoria. 

Findlay. 

Bluffton." 

Lima. 

St Mary's. 

Celina. 

Fort Recovery. 



9. Comiferous. 



600 
600 

637 



7. "Waterlime. 
6 g. Niagara. 
6 g- Niag. & 7. Holder. 
7. waterlime. 
7. Waterlime, drift 
heavy. 



1 






u 
u 
({ 



874 
803 

860 



Ijake Shore aad nUehiffaa Soathera R. R. 



116 
129 
188 
144 
166 
174 
188 
196 
209 
217 
227 
289 
248 
261 
268 
267 
279 
296 
888 
868 
860 
870 




10 
14 
21 
84 
46 
68 
66 



Buffalo, N. Y. 

Conneaut 

Ashtabula. 

Geneva. 

Madison. 

Painesville. 

NottinghauL 

Cleveluid. 

Berea.^^ 

Elyria. 

Oberlin. 

Wakeman. 

Norwalk. 

Monroeville. 

Bellevue. 

Clyde. 

Fremont 

Elmore. 

Toledo. 

Wauseon. 

Stryker. 

Bryan. 

Edgerton. 

Elyria. 
Brownhelm. 
Vermilion. 
Ceylon. 
Sandusky. 
Port Clinton. 
Oak Harbor. 
Graytown. 



See New York, 
lla.anr'. b. ErieSh."3 

660 
669 
717 
661 

594 

18 b. &c. Waverly. ^9« 

780 



U 
t( 
(i 






{( 



11. Ohio Shale. 



8S7 

730 
736 



" &9. Cor.76« 



7. Helderberg. 

6. Niagara. 

7. Helderberg. 
IL Ohio Shale. 

<i 



70£ 
637 

689 
776 
7S1 
773 
846 



18 b. Waverly. 

(i 

11. Ohio Shale. 

9. Comiferous. 
7. Helderberg. 
6. Niagara. 
6 g. Niagara. 



600 



Franklin Division. 




11 
24 
80 
86 



Ashtabula. 

Jefferson. 

Andover. 

Simon. 

Jamestown. 



11. Erie Shale. 

u 

18. Waverly. 
See Penna. 



660 



27. Mogadore. Coal measures clays worked on a lai^e scale in potteries. 

28. Canton. Road here passes oat of drift-covered territory. The old moraine in great force near 
Canton. 

29. Dell Roy. One of the best fields of Upper Freeport coal in State. 
90. Nickel Plate. Much of the line is in a heavily drift-covered country. In the western part of 



Ohio particularly few ezposores of the rocks are fonnd. 
81. Castalia. One of the strongest i 



strongest springs of Ohio. 

82. Blnffton. Stone quarried extensively for railroad ballast. 

88. Chillicothe. Qlacial boundary two miles north. Glacial terraces extensive all along the river. 
Immense kames on Paint Creek, five miles west. (See Note 48.) G. F. W. 

34. New Lisbon. Extensive facial terraces containing kidney hron-ore. The glacial boundary is 
on the highlands just south. G. F. W. 



OfflO. 
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2tf8. I I^ittle Bf tami R. K. (P. Clo. dc St. li.)* 




9 
17 
28 
86 
46 
56 
65 



Cincinnati.^' 

Plainville. 

Miamiville. 

LoTeland. 

Morrow. 

Freeport. 

Claysville. 

Xeoia. 



4 b. Cindn. Group. *®^ 






4 b. & c. " 

4 c. " 

it 



64S 



4b.Cin.,5a.b.&c.Ni.««o 



Of arietta d? Ciacimiatl K. R. (B. d? O. R.R.). 



Cincinnati.^' 
5 CununingSTiIle. 

20 Remington. 

81 Cozaddale. 

41 BlancheBter. 

50 MartinsYille. 

62 Lexington. 

74 Greenfield. 

86 Frankfort. 



98 

105 

117 

127 

189 

152 
159 




11 
21 



12 

19 

28 

88 
50 



11 
23 
28 
86 



ChUUcothe." 

Schooley'a. 

RayBTille. 

Hamden. 

Zaleski 

Marshfield. 
Athens. 
New England. 
Cutler. 

Moore's Junct 
Marietta. 

Blanchester. 

Lynchburg. 

Hillsboro. 



Hamden. 

Jackson. 

Vauehan's. 
Washington. 

Webster. 

Sctotoville. 
Portsmouth. 



Athens. 

GujSTille. 
CoolTille. 
Little Hocking. 
Parkersburg. 



4 b. Cindn. Group. «07 



i( 
(t 
It 
tt 



4 c. 

5 b. Niagara. 
7. Helderberg. 



tt 



979 
1045 

898 

11. Ohio Shale. ^«« 
11. Ohio Shale, and 18 
a.andb. Wav. 6'^ 
18 d. Waverly. ^«® 
14 a. Cong. & Comif. 
Coal Meas. ^>^ 
14 b. Cong. CUMeas.^" 

fCoal Meas., Mercer & 
Kit.,Nos.8to6.^" 
Camb. limestone. ^*^ 
Cam. dc Crin. Limest ^ '^ ^ 
14 c. Coal Measure. 

T79 

ess 



t< 
tt 
it 



4 c. CSndn. Group. ^^^ 

tt 

5cd.e.f.g. h. Ni.^1" 



I 



13 8. c. Limest, 14 
Coal Meas., Sharon 
Coal Horiz. 

14 a. Cong, and Cong. 
( Coal Measure. 

14 b. Coal Measure. 
Coal Meas., Fer. Limest. 
14 b. Coal Meas., Mer- 
cer Horizon. 
18 e. Waverly. 
18 d. 



I 



tt 



14 b. Coal Measure. 
Crin. Limest 6»6 
14 c. Coal Measure. 



i 



tt 

u 
u 



76T 



Of artetta, PIttabarv and Clereland R« R. 






Marietta. 


14 c. 


Coal Measure. ^*^ 


7 


Caywood. . 






18 


Warner, 






27 


Dexter. 




** Crin. Limest. 


86 


Caldwell. 






45 


Glenwood. 







Marietta, PIttabvrv and CleTelaad Rail- 
Ms. J raad—Oon. 



59 

70 

80 

90 

100 



Cambridge. 

Eimbolton. 

New Comerst'wn 

Phillipsburg. 

Dover. 



\ 



4 b. Coal Meas., Up. 

FreepH Sm., No. 7. 
4 b. Coal Meas., Kit 

Seam, Nos. 5 & 6. 

798 



t( 
it 
tt 



880 



"Nickel Plate."" 
New York, Chieairo and St. Lovia R. R. 




116 
129 
188 
154 
160 
165 
178 
188 
192 
202 
210 
221 
229 
236 
248 
260 
280 
800 
810 
825 
841 
858 



Buifalo. 




Conneaut. 


11. Ohio Shale. 


Ashtabula. 


it 


Geneva. 


it 


Painesville. 


tt 


Mentor. 


tt 


Willoughby. 


tt 


Euclid. 


tt 


Cleveland. 


u 


Rocky River. 


tt 


Avon. 


a 


Lorain. 


tt 


Vermilion. 


18 a. and b. We 


Beriin Heights. 


tt 


Milan. 


11. Ohio Shale. 


Bellevue. 


tt 


Green Springs. 


7. Waterlime. 


FoBtoria. 


6 g. Niagara. 


Mt. Comb. 


7. Waterlime. 


Leipsic. 


tc 


ContinentaL 


u 


Latty. 


9. Comiferous. 


Smiley's Station. 


tt 



660 

668 

661 
684 



699 



766 



New York, PeansylTaala dc Ohio R. R. 



59 

70 
76 
80 
89 
95 
105 
114 
121 
129 
188 
144 
158 
164 
172 
179 
187 
196 
207 
218 
216 
221 
225 



Cincinnati.^' 

Dayton. 

Osborne. 

Enon. 

Sjpringfield. 

Bowlinsville. 

Urbana. 

Mingo. 

Pottersburg. 

Broadway. 

Richwood. 

Green Camp. 

Marion. 

Caledonia. 

Gallon. 

Ontario. 

Mansfield. 

Windsor. 

Ashland. 

Polk. 

West Salem. 

Burbank. 

Pike. 

RusselL 



607 



i 



4. Cincin. Group, A 5 
a.b. & cNiag."* 
4. Cindnnati Group. 
5 d. and e. Niagara. 
5d.e.f.g. " 3^« 
Niagara. 

5g. Ni. &7. Held.^o«9 
7. Helderberg. 



tt 
tt 
tt 
tt 

9 a. and b. Comif. 
tt 



18 b. Waverly. 

18 c. 

18 e. Waverly. 



tt 
tt 
tt 
tt 
tt 
tt 



844 

961 
1068 
1171 
1377 
1166 
1069 
1086 
1S4£ 
1088 
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New York, PenosylTaiila and OUo Rail- 
Ms. j r«ad— Cton. 



232 

240 
246 

260 

256 
263 
269 
279 
283 
286 
294 
807 



"Wadsworth. 
New Portage. 
Ak^on. 

TaUmadge. 

Kent 

Ravenna 

Freedom. 

Braceville. 

Leavittsburg. 

Warren. 

Cortland. 

Orangeville. 



I 



14 b. Coal Meas. ^ i » ^ 
14 a. Conglomerate. ^^^ 

U 1000 

14 b. Coal Measure, 

Sharon Seam. ^^^^ 
14 a. Conglomerate. ^ ® * ^ 
14a.&b.CnMea8.*°^ 

{( 1150 

13 d. and e. Wav. ^^* 
13 d. & e. Waverly. '»* 
8 d. Waverly. 9o« 

it 

13 c. and d. Wav. »♦» 



Mahoning Division. 





1 

16 

23 
31 
40 
61 
67 
66 
76 
80 



Sharon. 
Hubbard. 

Youngstown. 

Niles. 

Leavittsburg. 

Mahoning. 

Mantua. 

Aurora. 

Solon. 

Newburg. 

Cleveland. 



14a.&b. C'l Meas., 

Sharon C'l, No. 1. 

14 a. k b. Coal Meas. 

14 a. Cong. & 14 a. & 

b. Sharon Coal No. 

1. *®^ 

a 911 

14 a. Conglomerate. 

ft nil 

1090 
1032 



I 



i 



{( 



(( 



13 a. Waverly. 
11. Erie Shale. 



810 
099 



Niles and New Lisbon Branch. 





6 

12 

18 

23 
26 

33 



Niles. 

Austintown. 

Canfield. 

Green. 

Leetonia. 
Franklin. 

New Lisbon.'* 



j 13 d. Waverly and 14 
i a. Conglom. ^ ^ * 
j 14 a & b. C'l Meas., 
( Low. Merc. Horiz. 
Coal Meas., Ferrif. 
Limest. Horiz.1100 
Coal Meas., Low. Kit- 
tanning Coal. 



t( 



1036 



Coal Meas., Ferrifer. 
Limest. to Mahon- 
ing Sandstone. ^^® 



Lib^y and Vienna Branch. 





8 



Vienna. 
Vienna Junct. 



14 b. Coal Meas. 



Ms. I North-Westem Ohl« Baflway. 



Toledo. 

6 Walbridge. 
18 Woodville. 
26IHelena. 


7. Helderberg. "» 

(( 

6. Niagara. 


31 
42 


Burgoon. 
Tiffin. 


" &7. Held.'«« 


62 


Bloomville. 


9. Comiferous. 


62 


New Washingt'n 


10 c Hur. & 10. Ham. 


76 
86 


Vernon. 
Mansfield. 


18 d. Waverly. 

18 e. « ii«' 



OUo Central Railway. 





10 

35 

69 

89 

108 

124 

142 

166 

167 

172 

179 

184 



Toleda 
Stony Ridge. 
Fostoria. 
Bucyrus. 
Mt Gilead. 
Centerburg. 
Granville. 
Lakeside.^' 
Rushville.36 
Junction CSty. 
New Lexin^n. 
Moxahala.'^ 
Coming.' * 



7. Lower Uelderb. 
6 g. Niagara. 



587 



1009 
1100 



11. Ohio Shale. 
18 a. and b. Wav. 
IS d. Waverly. 
18 e. " 

13 d. " 
IS e. " 

14 b. Low. Mer. Horiz. 
14b.Kit.C*ls,6&6."i 

u 
it 



Ohio and Misriosippi Railroad. 



Cindnnati. 
9 Delhi. 
13 North Bend." 



14 b, Cincin. Group.' 



07 






Ohio Sonthoro Railway. 




12 

36 

43 
60 

62 

84 

97 
109 
113 
119 



Spnngfield.*® 
S. Charleston. 

Washington C.H. 

Good Hope. 
Greenfield. *» 

Bdnbridge.^' 

Wftverly. 

Beaverton. 
Jackson.*' 
Coalton.** 
Wellston.*' 



6 f. and g. Niagara. '" 
6 f . & g. Ni. Drift 
heavy, no rock vis- 
ible. 
7. Waterlime. No 
rock visible. ^"^ 
7. Waterlime. 

u 8 98 

7. Waterl., 11. Ohio 

Sh., 18a.&b.Wav. 

ill c. Ohio Sh., 18 a. 

I b. and c. Waverly. 

18 e. Wav. k 14 a. Con. 

14 a.&; b.Con.& C'l Meas. 



! 



({ 



35. Lakeside. Lake produced by glacial accmnnlations near margin of glacial area. 

36. Roshville. The upper beds of the Waverly here yield an abundant series of fossils, part of 
them agreeing with the Sub-Carboniferous limestone forms of Blinois. 

37. Moxanala. Between Mozahala and Comine the change occurs which converts the middle 
EittannlDs coal seam (No. 6) from a 8^ foot seam into a 10-12 root seam. The Mid. Eittanning coal, 
and also tne Lower Freeport seam, are both mined at Moxahala. In the tunnel south of the town the 
Upper Freeport horizon is well shown except the coal. 

88. Coming. The Upper Freeport coal (No. 7) is also worked near Coming. It is known here as 
the "upper vem," or Norris coal. 

80. North Bend. Extensive glacial deposits at North Bend railroad-tunnel, on the I. C. & L. B. B., 
passes through a elacial deposit 160 feet deep. Q. F. W. 

40. Sprin^ela. Fine exposures of Niagara. Worked on large scale for building-stone and lime. 

41. Greeimeld. Best showing of Lower Helderberg in Ohio. Stone of great value. Quarried on 
lai^^e scale for building-stone. All fragments and spalls burned for lime ; stone remarkably even bed- 



OHIO. 
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Ha. I PalnetTllle & TovBcstown R. tU 



O.ToUBgStOWIL 

9'Nile8. 
15| Warren. 
25 Southington. 
31 Bundysburg. 
88 Burton. 
48 Chardon. 
69 Painesville. 



\ 



14 a. and b. Cong, k 

Gong. Coals. ^^' 

14 d. Conglomerate.^ ^ ^ 

18 d. WaTerly. «»« 



t( 



14 a. Conglomerate. 

it 
11. Erie Shale. 



690 



Plttobary, ClnelnaaCl sad 8t. L««la R. R. 



Oi Columbus. 



lO'BladL Uck. 

17 Pataskala. 
83 Newark.* 8 

41 Hanover. 



49 

55 

62 

69 

75 

83 

89 

97 

100 

110 

121 

130 

188 

150 



Frazeysburg. 

Dresden Juno. 

Conesrille. 

Coshocton. 

West Lafayette. 

N. Comerston. 

Ft. Washmgton. 

Trenton. 

TThrichsyille. 

Bow'erston. 

Fairriew. 

ITnionport. 

Smitfafield. 

Steubenrille. 



I 



9. Com., 10. Ham., & 
11. Ohio Shale. ^*« 
13 b. Waverly. 
13 d. 
18 e. " "1 

it 888 

14 b. Coal Meas., Mer- 
cer Horiion. ^*' 

<i 7ST 

14 b. Coal Meas., Kit. 
Seams, 5 and 6.^* <> 



li 

Ci 

it 



778 



798 
810 
8S0 

Coal Measures. ^^^ 
C*l Meas., FreepH S*m8. 
Coal Measures. ^^^^ 

i( 948 

ii 77« 

C'lM.,L.Free. Sms.'*^ 



Pittobmrv» Fort Ways* d? GUeav* R. R. 



0|Chicago. 
168 Dixon. 
178 ConTOT. 
181 Van Wert 
198 Delphos. 
201 EUda. 
208 Lhna. 
216 Lafayette. 
222 Ada. 
282 Dunkirk. 
239 Forrest. 
251IUpp. Sandusky. 



See Indiana. 
7. Helderberg. 



ti 

C( 

it 
t( 
ti 
u 
u 
a 



5. Niagara. 
7. Helderberg. 



800 
798 
788 
786 
800 
884 
938 

961 
940 
868 



Plttsbarv, Fort Wayae d? Chicago Rail. 

IMb. I road— CSon. 



259 



Nevada. 



267 Bucyrus. 

280 Crestline. 
293'Man8field. 
307 Perrysville. 

318LakeTille. 



Ira 

\ 



833 Wooster. 

844 Omille. 

359 Massillon. 
367 Canton. 
379 Strasburg. 
885 Alliance. 
892 Damascus. 

405 Leetonia. 

414 N. Waterford.*' 
(Continued 



9. Comiferoui. ^34 

9. Cor., 10. Ham., & 

11. Ohio Sh. 1009 

13 d. Waverly. »»69 

18 e. " »»«'' 

K 1006 

j 18. Way., 14 c. Con.. 

i & 14b. CUM. »«« 
13 e. Waverly. »i- 

j 13 e, Wav., 14 c. Con., 

i A; 14b. CUM. 10^^ 
14a.dcb.CoalMea.»6' 
CoalM.,Mer.Hor. io»» 
Coal Measure. "^^ 

(( 1099 

it 1190 

Coal Meas., L. Kit 
Seam, No. 5. i®" 
]SFreeport Seams, 
in Pennsylvania.) 



I 



1078 



Haadasky* Maasflcld aad Newark Rail* 
road (B. dc O. R. R.). 





8 

15 

28 

28 

35 

42 

49 

54 

68 

74 

84 

91 

108 

116 



Sandusky. 

Prout's. 

Monroeville. 

Havana. 

Chicago June. 

Plymouth. 

Shelby June 

Spring Mill 

Mansfield. 

Lexington. 

Independence. 

Frederick. 

Mt. Vernon. 

Utica. 

Newark.** 



9. Comiferous. 
11. Ohio Shale. 
11 c. Ohio Shale. 
18 b. Waverly. 
18 c 



600 



736 



{{ 



18 e. 



(i 
<i 
it 
{< 
(i 

41 



it 



1119 



1167 



991 



881 



Scioto Talley Railroad. 





30 
89 



Columbus. 

arcleville. 
Kingston. 



9. Cor., 10. Ham., 11. 
Ohio Shale. '*« 
11. Ohio Sh. Whole 
re^on heavily cov- 
ered with drift. 
18 d. Waverly. 



42. Bainbridge. Sections from Helderberg llmeetone to Berea f^t found in steep hills. The Ohio 
shale is fossiliferoas here to small extent. The valley of Paint Creek has onnsual geological interest. 

43. Jackson. The lowest coal of the series is mined largely here. It has great excellence as an 
ironmaklnff fnel. Fonr fnmaeee depend upon it. 

44. Couton and Wellston. At these places is the only field of the State in which the second seam 
of the coal series is worked. The coal has great excellence and value. It is also an iron-making fuel 
in the raw state. 

45. Barr's Mills. Glacial boundary passes through Barr^s Mills. G. F. W. 

46. Newark. Glacial boundary passes through Newark, running north and south. G. F. W. 

47. North Waterford. Glacial boundary five miles south. Glacial deposits extensive at East Pal- 
estine. G. P. W. 

48. Chillicothe. The road here passes out of the glacial area. At Chillicothe all divisions of Wa- 
verly well shown. (Also see No. Note 88.) 

49. County Bridge. At this point fine exposures of Waverly black slate. 

50. Waverly. From Waverly the division of rocks received its name, the main element being the 
quany-stone, which is the southern extension of the Bereagrit. 

51. Sciotoville. At Sciotoville the famous Sub-Carbonueroua fire-clay that accompanies the lime- 
stone is laroely worked and manufactured. 
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1. 1 8«I«M TkUct HaUi**d-aM. 



iO ChiUlcotbe.*' 
II Connty Bridge** 
rOWayerij."* 
re Rketon. 
K) Lacutille. 
K) Fortanontb. 
» Sdowrille.' ' 
[^ j Fr«nklia Fur- 



1 Aahluid. 



11 c Ohio Sb., IB 

b. c. d. e. Wav. " 

IB b. c & d. WaTerif. 

' 11 Ohio Sh., & 18 

a. b. c. Waierly. 

IS 0. 1 a. Wa«rlj. 
13 e. - " * 

IS e. Way., 18 t 8ub- 
Carb. UmBBtoue. 



14 



and 1 



Coal 



Meuures. 
14 b. Coal Ueaa. and 

Ferrif. Lhueatone. 
Ub.CoalHeaa.,Eit. 

Coali, B and 6. 



Taleda, Ctocluati & St. Laala H 

~ Toledo. 
34Qrand Rq) 
42 Holgate. 
74 DelphoB. 
108 Deoatur. 



( 1. Waterlime. Drift 
] heary, 
S. Corniferoiu. 



* Delpboe. 
i2Headoii. 
4 Celiiia. 

OoTington. 
West llilton. 
■6 Harrisbnr^" 
ODajUa.''* 
<8 CeDt«iTille. 
igLabanOD." 

19 Cancinnail^* 
ODaTton. . 



1 c Cinoin. and S 
b. c d. Ni<^. " 

4 c. CSncin. and B 
and b. Niagara. 



SO Jan 

SS Frankfort. 
80 Chilliootbe. 
93 Richmondale. 
04 Bjeis' Station. 



I at. I^niM KaU. 

I G. Niagara. Drifi 

I bede heavy. 
11. Ohio Shaie. '" 

( 11.0yoSh.&I3a.b. 

1 o,d.e. Way. "' 
14 a. Con. & IB «. War. 

Ua.tb. Con.&0>lH. 



14 b. Goal Hekjores. 
(Ub.CoalMea8.,F«r. 
) Umeatoue. 



Clevelaud. 
Independence.' 
Penlasula.* ^ 
Akron. 
Qreentowii. 
Canton." 
No. IndDStty. 
Mineral Point* 
Taltay June 



14 a. Cong, and 14 b. 

Coal Heasure. '"" 

14 b. Brookrille or 

Qra; Limest. CoaL 

14 b. Merc Horit ■"*» 

14b.Kit.Cla.,No.e&6. 

14 b. MeroerHoriz. *"" 



St. L 



Toledo. 
South Toledo. 
White Boose. 
Liberty. 
Napoieoo. 
Defiance. 
Emerald. 
Antwerp. 
Ft Wayne. 



t. Comiferona. *' 
10 c. Huron. *' 

10.Ham.411.O.Sh.»' 

la Hamilton. 

9. Comiferoiu. '^ 

See Indiana. 



. The cUircoaJ Iron m 



iDfBctnie ol Ohio le centered here. 



ell shown at SoIdieM' Home. Vsloable qnar- 
one hIgUy foi^lteroiu tn this region. 
. of tbe I^per Clncinuatl bedi. 
. Grit cspeciBllT valnabLe tor mlllBloneB loi 

Beet ai»«lay In tbe State. 

Ili- 

temilnal moraine In Ohio, made by Rev. Q. 
f the great leo^heet croaeed the Ohio Biver 
re ClBCmnatl, and extended aeroae the north- 
rlyer, rocroeMns the 0hk> near Anroia, Indi- 
waa to form an immenae dam of Ice and mo- 
the old channel of the Ohio tor for^^nlne 
«r of the river and Ite tributarlei nnUJ, aa 
nal betveen the Sanawha and tbe Ohio Val- 
eake and Ohio Ralh«ad. The site of Pltta- 
[narkable terracu In the valleya of the Ohio, 
_- ...... . . --.i..#...,^«,._..i^jjj^|^jjj^||^ 

>f ihlBgreat 







OHIO. 




187 


Ms. 1 WhMllBv alid Iiake Erie RaUway. 


Ms. 1 Wheel'v dc Jjmhe Bri« Railway— Con. 



36 
59 
64 
85 
100 
121 


Toledo. 

Fremont. 

Monroeville. 

Norwalk. 

Wellington. 

Lodie^ 

Orrville. 


7. Waterlime. "7 
7. Waterlime. 6»^ 
11. Ohio Shale. ^»6 
18 a. & b. Waverly. 
18d.Wav. D»fth'vy.««» 
18 d. & e. Waverly. 
13 e. Waverly. 1°^* 


188 

187 

148 

164 
157 


Sippo. 
MassiUon.^! 

Navarre. 

Zoar. 

Valley Junction. 


U4 a. Gonsl. & 14 b. 
( Lower Goal Meas. 

(( 967 

j 14 b. Con. Coal Meas.^ 
( Mercer Hori2on. 

i( 8 91 



68. The Berea Qrit, the most important member of the Sub-Carbonif eroas f onnation in Ohio, is 
quarried here on a very large scale. The Berea Shale that makes the roofs of the qaarries is highly 
lossilif eroas. 
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Michigan.^ 



LIST OF THE CEOLOCICAL FORMATIONS OF MICHIGAN. 



PBOBABLS EQUIVALENTS OF DANA. 



20. Quaternary.' 

14 c. Upper Coal Measures. 

14 a. Millstone Crii. 

13 b. Upper Sub-Carboniferous. 

13 a. Lower Sub-Carboniferous. 
11 b. Chemung. 
11 a. Portage. 
10 0. Cenesee. 
10 b. Hamilton. 

9 c. Corniferous and 9 b. Sehohariei 
7. Lower Helderberg. 
6. Sal in a. 
5 0. Niagara. 
5 b. Clinton. 
4 c. Cincinnati. 
4 a. Trenton. 
3. Canadian. 
2 b. Potsdam. 
1 c. Keweenian. 
1 b. Huronian. 
1 a. Laurent Ian. 



JLOCAL DK8IGNAT10NS. 



20. Quaternary, Lacustrine Drift.'' 

14 c. Coal Measures. 

14 a. Parma Sandstone. 

13 b. Carboniferous Limestonei 

13 b. Michigan Salt Group. 

13 a. Marshall Group. 

11. Huron Group, Chemung Shale* 

11. Huron Group, Portage Shale. 

11. Huron Group, Black Shale. 

10 b. Little Traverse Group. 

9. Corniferous Group. 

7. Lower Helderberg. 

6. Salina Group. 

5, Niagara Group. 

4 c. Cincinnati. 

4 a. Trenton. 

3 c. and 3 a. Chazy and Calelferous. 

2 b. Lake Superior Sandstone. 

1 c. Cupriferous Rocks, Sandstones, 

Conglomerates and Traps. 
1 b. Huronian. 
1 a. Laurentian. 



Sketch of the Geology of Michigan.* 

The State of Michigan is divided, geographically, into two parts by Lake Michigan and the Straits 
of Mackinaw, bat geologically there is no such diyision, the upper and lower peninsula, as they are 
called, being, with the portion now eoyered by water, one uniiorm series of formations succeeding 
each other in their proper order. For the clear understanding of its geological structure we should 
imagine the water of tne lakes remoyed. or the strata extending under it. The city of Cincinnati, 
in Ohio, stands upon a dome or ridge of upraised older strata which haye been unooyered by the 
planing off of their higher beds, until on both sides of it the outcrop of several of the formations 
appear. The strata dip from this ridge towards the east and towards the west, and the line of it ex- 
tends towards the common corner of Ohio, Indiana and Michimui. It bifurcates, however, before 
reaching that point, the east branch running up to the west end of Lake Erie, causing several islands 
there, and subsides in Canada near the River Thames; while the west branch passes across the 
northern part of Indiana and Illinois to the head of Lake Michigan, and thence northwest through 
Wisconsin. 

On the north another ridge of still older rocks, the 1. Laurentian, extends through Canada around 
the north shores of Lakes ETuron and Superior. It also appears in the upper peninsula. This, the 
oldest of the formations, is the lowest and foundation of all. the later formations resting upon it, 
dipping south and southwest away from the Laurentian. The whole State of Michigan, including 
the parts covered by the Ii^es. is therefore surrounded on all sides by ancient axes of elevation, 
which isolated her rock formations from the adjoining regions. It may be considered as one great 
basin, for even if the surrounding regions do not in all cases actually occupy a higher level, yet we 
find the strata dip from all sides towards the centre. The upper peninsula, or that portion of the 
State north of Lake Michigan, is bounded around the entire soutn shore of Lake Superior by the 
2 b. Potsdam red sandstone, of which the Pictured Rocks are composed, and reposing upon it are the 
south-dipping Lower Silurian series in regular belts, in a general east and west course, and extending 
op to 5 e. r^iagara limestone, which extends between Green Bay and Lake Michigan, and fbrms the 
shores of Lake Michigan and Lake Huron. The Upper Helderberg also appears on Mackinaw and 
other islands. 

1. This chapter was prepared for this work by Prof. Alexander Winchell, LL. D., of the Univer> 
sity of Michigan, former Director of the Qeoloffic»I Survey of Michigan. 

2. The rocky formations of the lower peninsula are deeply and generally covered by drift In 
all the western half of the State, south of Little Traverse Bay, no good characteristic exposures exist, 
save in Kent county and near Holland in Ottawa county. Hence m most cases our knowledge of the 
underlying rocks is only a matter of inference. A. W. 

- - " '■■ - - — 

* Derived chiefly from Prof. A. WinchelPs Geological Beporta of ihli State. 
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Mlchlc«n Central BallroAdL 



Alt. 



8 

10 
17 

80 
88 
48 

47 

55 
62 
66 
69 
76 



Detroit 

Grand Trunk Jun 

Dearborn. 

Wayne. 

Tpsilanti. 
Ann Arbor. 
DelhL 

Dexter. 

Chelsea. 
Francisco. 
Grass Lake. 
Leoni. 
Jackson. 



r 10 b. Little Traverse, 
\ ben. Lacustrine. • • ^ 
11. Hu. ben. Laous. 

« 614 

it 662 

rl8a.MiBliall(?)»i* 
\ Lower Ridge. 

?18 b. Mich. Balt,»»i 
\ Terminal Moraine.* 

r 18 b. Mich, salt, 
\ Deep Drift. 

{18 b. Carbon, lime s. 
Deep Drift. «»» 

18 b. Carb. lime ». » » » 

1016 
986 
980 

14 c. C.Mes.Mines»3 7 



it 



(i 



<{ 



(Air Line Diyision.) 



76 
83 
90 
99 
108 
109 

117 

124 
129 
136 
140 
146 
162 
160 
166 
170 
174 
179 



Jackson. •'* 

Snyder's. 

Concord. 

Homep. 

Clarendon. 

Tekonsha. 

Union City. 

Sherwood. 

Colon. 

Wasepi. 

Centreville. 

Three Rivers. 

Corey's. 

Vandalia. 

Cassopolis. 

Dailey. 

Baron Lake. 

Niles. 



14 c. Coal Mes. Mines. 



18 b. Carb. 1. s. 

<( 

18 a. Marshall 
(i 



i( 



971 
987 
973 
966 
987 



{ 



11. Huron. Kid'y 

900 

87a 

888 
842 
S4S 

805 



Iron Ore. 
<{ 

(I 

tt 

u 

It 



u 

10b.L.Trv.(?) 
tt 

9. Comiferous 
It 



871 
©878 
S 881 
^871 
?768 
P681 



BUohlgan Central Ballroad^Cbn 

Ms. (Kalamazoo Diyision.): Alt. 



76 
81 
87 
92 
96 
101 
108 
113 
115 
121 
126 
180 
185 
140 
144 
149 
156 
160 
162 
168 
172 
179 
185 
191 
197 
202 
205 
209 
211 
218 



Jackson. 

Trumbuirs. 

Parma. »»« 

Bath Mills. 

Albion. 

Marengo, 

Marshall. 

Ceresco. 

White's. 

Battle Creek. 

Bedford. 

Augusta. 

Galesburg. 

Comstock. 

Kalamazoo. 

Ostemo. 

Mattawan. 

Lawton. 

White Oaks. 

Decatur. 

Glenwood. 

Dowagiao. 

Pokagon. 

Niles. 

Buchanan. 

Dayton. 

Galien. 

Avery's. 

Three Oaks. 

New Buffalo. 

(Continued 



927 

14 c. Coal Meas. 

14 a. Parma s. s. outc'p 

18 b. Carb. limestone. 

tt 94S 

18 a. Marshall. »>i 
" outcrops.* •• 



<( 
tt 
tt 
tt 
It 



tt 



"(?) 
11. Huron. 



tt 
li 
tt 
it 
tt 
tt 



10b.L.Tra.(? 
9. Comifer, 



tt 
tt 
tt 
tt 
it 
tt 
tt 






802 
900 
819 
809 
789 
788 
782 
777 
962 
860 
7T8 

?*" 
•§781 

(-,751 

2.7 6 

.•^78 8 

681 

788 

718 

682 

66S 

669 



tt 



SandDunes.«o» 
in Indiana.) 



(Grand Rapids Division.) 




10 
17 
24 
85 
40 
46 



Jackson. 

Rives Junction. 

Onondaga. 

Eaton Rapids. 

Charlotte. 

Chester. 

Vermontville. 



14 c. Coal Measures. 

tt 904 

« 8 95 

tt 8 76 

14 a. Parma Sand.9o« 

{{ 88 8 

13 b. Carb. Lime. »i» 



The lake is ezcayated chiefly in the 6. Salina formation, Prof. James Hall estimating that two- 
thirds of it is from that formation. The geolojgical strata were first laid down extending across where 
the lakes now are, so that eastern Wisconsin is a part ot this basin. The IKkes rest in troughs which 
have been excavated subsequently nearly along the strike or outcroppins edges of some ot the 
softer formations. In the lower peninsula, or the main portion of the State oetween Lake Michigan 
and Lake Erie, all the Michigan series above the Niagara and up to the Carboniferous appear on the 
surface, but all of them much thmner than in the States tarther east. 

To make it still more dear we might begin at the highest formation, the 14 b. Coal Measures, 
which extends, in an oval form, trom Jackson to Saginaw Bay. This is the upper layer of rocks, ana 
the other formations crop out in suooessiye layers below it on all sides. The annexed Railway Guide 
shows their exposures on the imes of the railroads, as they haye been carefully made out by Prof. 
Alex. Winohell. Each rocky stratum, therefore, may be considered as dish-shaped, and taken 
together they form a nest of dishes oi basins, the highest being the coaX field near the centre of the 
lower peninsula, and passing from this in any dizeotion we trayel suocessiyely ovez the outcropping 
edges of oldei and older strata. 

The Lake Superior iion oie is found in the 1 b. Huronian formation, directly west of Marquette. 
The copper is found chiefly in a great trap>dyke, which extends fox many miles along Keweenaw 
Point. These iron ore and copper producing mines are the richest and most productive in America. 

Michigan is therefore a distinct and independent geological area. Its topmost foimation is a 
coal basin, underlaid by the Beyonian formations, very much thinned out it is crue, and below that 
the Siluxlan largely developed and extending oat to the oldest Lanrentian rocks on the north, and 
all this within the bounds of the State, with small portions only of this separate geological world ex- 
tending into adjommg States on the west side. The whole of the penlnsala is coyered with drilt, 
from one hundred to three hundred feet deep, and rook exposures are yery raie 

* Drift 164 feet on Main Street and 292 m Obsenratory HUl contains fossil wood at depth of 60 feet 
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Bfiohisan Central Bailroad. 


BfiohlgMK Central RaUroad.— Cbn. 


Ms. (Grand Rapids Division.) — Continued. Alt. 


Ms. (Bay City Division.; Alt. 


50 


KashTille. 


18 b. Carb. 1. s. ««' 





Detroit 


llb.LTrav." 


g 681 


65 


Sheridan. 


u 85« 


10 


Norris. 


11. Hu. Lac. 


62 
78 


Hastings. 
Middleyille. 


u 791 
It 717 


14 
17 


Warren. 
Oakwood, 


II 

II 


^ 641 
*^ 6S0 


79 


Caledonia. 


u 7»9 


24 


Utica. 


II 


85 


Hammond. 


i( 754 


29 


Yates. 


II 


.1 


94 


Grand Rapids. 


" Ext. exposures. •<>», 


81 
36 
41 
44 


Rochester. 
Goodison's. 
Orion. 
Oxford. 


13 a. Mars'U 
II 

»i 

13 b. Mich. St 


2. 747 
" 842 


(South Hayen Division.) 


o 

^ 995 





Kalamazoo. 


11. Huron. 


777 


2^1058 


8 


Alamo. 




^705 
§792 


52 


Metamora. 


II 


^.1055 


14 


Kendell's. 




60 


Lapeer. 


II 


• 


17 


Pine Grove. 




g 777 


61 


Junction. 


II 


18 


Gobies. 




JL80» 


64 


MiUville. 


18 b. Carb. limestone. 


22 
24 


Bloomingdale. 
Beayer Lake. 






66 
70 


Carpenter's. 
Columbiayille. 


II 801 
II 7 7 


27 


Columbia. 




^•82 


74 


Otter Lake. 


18 b. Mich. Salt. «6o 


29 


Grand Junction. 




^678 


80 


Millington. 


14 a. Parma s. s. ^ * '^ 


81 


Geneva. 




P695 


87 


Vassar. 


14 c. Coal Meas. «*» 


89 


South Haven. 




688 


96 


Reese. 


•1 ^2 9 






-* 1 


110 


Bay City * 


II 6 9 2 


(South Bend Division.) 





6 


Niles. 
Bertrand 


9. Comiferous. ««* 

U 989 


I«ake Shore 9t MIohliraB Southern B. R. 

(Michigan Division.) 


9 


Notre Dame. 


<{ 





Cleveland. 




11 


South Bend. 


K 


113 


Toledo. 


9. Comiferous. ^ 








123 
130 
133 


Sylvania. 
Ottawa Lake.* 
Riga. 


(1 


(Saginaw Division.) 


II 688 





Jackson. 


14 c. Cl.Mr.Mines»" 


II 692 


11 


Rives Junction. 


u 


136 


Blissfield. 


10 b. Lit. Traverse.* 8* 


15 


Leslie. 


(1 gas 


139 


Palmyra. 


11. Huron. »<>» 


26 


Mason. 


(( 


141 


Lenawee June. 


II 714 


87 


Lansing. \ 


« 853 


146 


Adrian. 


II 810 


53 


Laingsburg. 


(( 806 


166 


Clayton. 


II 90 5 


66 


Owosso. 


«( 746 


162 


Hudson. 


18 a. Marshall, »«» 


87 


St. Charles. 


r 14 c. Coal) Measures 
\ Lacustrine. **^ 


168 
172 


Pittsford. 
Osseo. 


II 110 9 
II 112 6 


101 


Saginaw City. 


i< 691 


178 


Hillsdale. 


•*Ext.Quamesio9 5 


103 


East Saginaw. 


II 


182 


Jonesville. 


II 1097 


105 


CarroUton. 


II 


187 


Allen's. 


II 1064 


116 


Wenona. 


K 68 9 


194 


Quincy, 


IL Huron. lo*^ 


121 


Bay City » 


II 598 


200 


Coldwater. 


"worked for Brick » 8 » 


(Mackinaw Division.) 


216 
218 
224 
229 
236 


Bronson. 
Burr Oak. 
StuTgis. 
Douglas. 
White Pigeon. 


II 92 7 




6 

29 

41 


Bay City.* 

Kawkawiin. 

Standish. 

Wells. 

West Branch. 

St. Helenas. 


14c.C Mes.,Lacus^*7 

14 627 
II v74 
II 90 7 

18 b. Carb^ limestone. 

U n\ 1158 


♦' 8 96 
1. »34 

K 824 


64 


(Detroit Division ) 


67 





Toleda 


9* Comiferous. 


78 


Roscommon. 


«» m 1128 


7 


West Toledo. 


II 


93 


Grayling. 


13 b. Mich. Salt, i^" 


10 


Alexis. 


»< 


102 


Forrest. 


18 a. Marshall, m* 


15 


Vienna. 


'1 


113 


Otsego Lake. 


»* 


20 


U Salle. 


*i 


121 


Gay lord «» (?) i»*» 


26 Monroe Junction. 


••&L.Held'g. «»» 



* Sunken in the limestone, and has undeigiound commanication witn Lake Eiie 

3 Lacustrine deposits of Saginaw Valley 100 leet deep 

4 The shallow salt wells here ate sapplied from the base ol the Coal Measures. 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (MICH.) 



EiteoBlTe qnurlu, aiposlng In plueti the mlerlUns □( Lomr Heldertwrg. 







Us. CMiMud. Alt 


Ub. Con 
43|Naw Boston. 


mutd. Alt 


mlManoelona. 


18 a. MarAaU. ".. 


11. Huron. 


SMCaiKisde. 


11. Huron. 


51 Wayna. 




394 Simons. 








3B9;Elmira. 




lD.,L.AL.H.Oro>»lng.) 


408 


Bojne Fatlf. 


10 b. Lit TraT.(T) '" 


62 


NorthTille. 


IS a. Marshall. 


415 


Melroae. 




G6 


NoTi. 




424 


Petoskey. 


" ext. oliffB. •" 


TO 


Wixora. 


18 b. Mich. Salt, 




(Ti 




76 


Milford. 


" 


m 


Walton. 




ec 


Highland. 


18 b. Carb. limesUme. 


S61 


TraTerae 


' 


9] 


Clyde. 
Hilly. 


14 a. Parma B. B. "» 


87f 




100 
108 
115 
119 


Grand Blano. 
Flint 

Mount MorriB. 
Fine Run. 


14 a Coal .Meas. 


I»et™it,Or»ndH»»« 


<.«MU»aak.eR.K. 







Detroit 


10b.Lit.TraTerB8."i 




a 


L.9.&M.S.Jun. 


11. Huron. 


123 


County Lln«. 




4 


Gd. Trunk Jon. 




125 


Birch Run. 




13 


Royal Oak. 




134 


Bridgeport. 
S. & M. C. Jun. 




IS 


Birmingham. 


18 a. MarahalL '" 


138 




26 


PonUac 




142 


E. Saginaw.* 


" 


31 


Drayton PlaioB. 


13 b. Hlch. SalL °<' 






(14o.CI.Mre8.buried 
1.100fl.ben.LaonB.dp. 


8S 
85 


Waterford. 

Clarkst^n. 


18 b. Carb. 1. 1. >" 


142 


B. Saginaw. 


41 


DaTiBburg. 


« Bit 


<J,L.*aCro«8(ng.) 


47 


Holly. 


14 a. Parma s. B. *" 


152 


Freeland. 


Uo.CLMe». 


'^Z^ 


60 


Fenton. 


14 0. Coal Meaa. '"• 


162 


Midland. 




si? 


65 


Linden. 




167 


Averill. 




fii 


63 


Oaines. 




169 


Sanford. 




t't 


70 


Vemon. 




175 


North Bradley. 




isl 


75 


Corunna. 


" MlnsB. '" 


181 


Coleman. 




76 


OwoasO. 




186 


Loomis. 




iV 


S8 


0»ii 




191 


Clare. 




92 


ShepwdiYiUe. 




196 


Fwwell. 




H 


98 


St. Johna. 




200 


Remiak. 




107 


Fowler. 








s. '■ 


112 


Peiramo. 








117 


Mail. 






« 


a 


124 


Ionia. 






" 


ll 


132 


Saranao. 






" 1\ 




139 


LowelL 








11 


148 


Ada. 








156 


Grand Ba] 








167 


Berlin. 






rb. 1. B 


173 


Coopergvil 








r*- 


180 










2 


186 


Spring Lai 
ParryBburi 
Grand Ha' 






" 


3 


187 






o.> 


189 


i^Heat 


7.. 



Flint * Pi 
Toledo. 
25 Monroe, 
84QrafU»i. 
86 Carlton. 
S9 VTalti. 
40 Beldan. 

e. Salt mill SSO feet d« 



uHuBhAl] ucdAtoae; auppJied from orerljiQg Michlgui ■Allgi 



lU 



▲N AMERICAN GEOLOGICAL BAILWAT GUIDE. (MICH.) 



Dvtrolti 



ICb. 



A Vorthmm. X. IL 




8 

18 
16 
16 
19 
28 
29 
84 
48 
46 



Detroit. 

Gd. Trunk Juno. 

Bedford. 

Fisher't. 

Elmwood. 

LlTonift. 

Plynumth. 

Salem. 

South LyoD. 

Brighton. 

Genoa. 



62H6weIL 



67 

60 

66 

71 

76 

79 

86 

86 

92 

94 

97 

102 

106 

109 

114 

118 

122 





6 

9 

14 

19 

24 

B2 
180 
188 
186 
141 
146 
161 
168 
166 
160 



Fleming; 

FowlerriBe. 

Le Boy. 

Williamston. 

Meridan. 

OkemoB. 

Lansing. 

North Lansing. 

Delta. 

Ingersoll's. 

Grand Ledge. 

Eagle. 

Danby. 

Portland* 

Collins. 

Lyons. 

Ionia. 



Ionia. 

Stanton Jtino. 
Wood's Comers. 
Fenirick. 
Sheridan. 
Stanton. 



Ionia. 

Palmer's. 

Chad wick. 

KiddTille. 

Greenville. 

Gowen. 

Tmfant's. 

Maple Valley. 

Coral. 

Howard. 



10 b. Lit Trayerse. 
11. CTiixon. 



M 



18n.Ma8haU. 



u 

M 



18 b. Carb. 1. s. 
14 a. Parma s. s. 
14 0. Coal Meas. 



M 
M 
N 



oaterops." 

a 



u 

M 
M 
M 



onterops.'* 

M 



M 
H 

M 
u 



f << Qnarriei 

\ upper sandstone. 



14 0. Coal Meas. 

M 
M 
H 
M 
M 




14 c. CI. Me. 
i< 

M 
M 
M 
44 

44 
44 
44 
44 



Oft, 



p. 9 



s 



s 




7 

10 
16 
16 
20 
28 
80 



Chicago. 
New Buffalo. 
Chickaming. 
Troy. 

Bridgeman. 
Morris. 
StevensTille. 
St Joseph. 
Benton Harbor. 



in 

9 



9 
8 
6 
S 
9 
8 
4 
26 
97 



Ghleaso * West MJi^htgan HailriMMl. 



9. Comif.S.Dune8.«oa 

44 



44 
4C 
f< 
f< 
44 
<4 



ChioMO A West MlcrhJg— Bailroad. 
Ms. Oonimued. Alt 



89 
42 
47 
64 
68 
62 
76 
79 
90 



90 

96 

104 

110 

116 



90 
99 
109 
110 
116 
126 



126 
180 
186 
142 
160 
160 
161 
170 
181 



126 
142 
143 

157 

168 
170 



Coloma. 

Watenrliet 

Hartford. 

Bangor. 

BreedsTille. 

Grand Junction. 

BennsTille. 

Biehmond* 

Holland. 



Holland. 
Zeeland. 
HudsonviUe. 
GrandTille. 
Grand Baplds. 



Holland. 

OUve. 

BobinsoDL 

Nunica. 

Fruitport 

Muskegon. 



Muskegon. . 
B. B.' Junction. 
Twin Lake. 
Holton. 

Fremont Centre. 
AUyton. 
Morgan. 
Traverse Boad. 
Big Bapids. 



Muskegon. 
WhitehalL 
Montague. 

Shelby. 

Mears. 
Pentwater. 



9. Corf. (7) Sand Dimes 
10 b. Lit TraTerse.(?) 
11. Huron. 

44 



44 



44 



44 



6T« 

[fossils. 
18 a.Marshall,outcropt 



18 a. Marshall. 



44 
44 



18 a. Michigan Salt 
18 b. Carb. limestone. 



18 a. MarshalL 

44 
44 
44 
44 
44 



691 



44 
44 

44 
44 

44 



• 94 



18 b. Carb. limestone. 

44 
44 

14e. CI. Measure.*^* 
18 a. Marshall. ^Ti 



44 



18 b. Mich. Salt »•» 

{18 b. Car. 1. s., ezten- 
sive deta'edtab.8 0* 
18 b. Carb. limestone. 

44 595 



Grand Baplds, N« 



ifewayKp 



* lAke Shore 





7 

14 
19 
21 
26 
27 
80 
86 
89 
46 
67 



Grand Bapids. 

Alpine. 

Sparta. 

Tjrrone. 

CasinoTia. 

County Line. 

Ashland. 

Grant 

Newaygo. 

Croton. 

Morgan. 

Big Bapids. 



18 b. Carb. L s. 

44 



60S 
• 09 



44 
(4 
44 
44 
44 
44 
M 
M 
M 



4 0. Coal Measnre.^^* 



Detroit, Hillsdale * 8. W. Railroad. 





11 
17 
28 
36 
41 



TpsilantL 

Saline. 

Bridgewater. 

Manchester. 

Brooklyn. 

Woodstock. 



18 a. Marshall 

44 
44 
44 
44 
44 



714 
889 

90T 

lX9f 
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ChloaKo A Korthweitem Railroad. 
Ma. Green Bay ft Lake Superior Line.— Cbn. Alt 



916 
821 
828 
881 
888 
887 
840 
846 
862 
867 
862 
869 
870 
882 
884 

8^9 

898 
401 
441 



Bark River. 
Ford Biyer. 
Escanaba. 
Flat Rock. 
Bay Biding. 
Mason. 
Day's Riyer. 
Beaver. 
Maple Ridge. 
Centreville. 
Helena. 
Little Lake. 
Smitli Mine Juno. 
Cascade Junction 
Goose Lake. 

Negaunee. 

Ishpeming. 
Marquette. 
L'Anse. 



8 a. Calcifexons. 

4 a. Trenton,. 

a 

u 

M 
M 
M 81t 

8 a. Calo., 8 o. Chazy. 
2 b. Lake Superior s. b. 
1 a. Laurentian. 

1 b. Huronlan. 

{1 b. Huron, Iron 
Mines. »»»» 

M 144S 

2 b. L. Superior s. 8.« » » 



Btarqnette, Hoagrliton & Ontonagon R. B. 




8 
•7 
8 
12 
16 
21 
26 
26 

Z^ 

88 

4T 

66 

63 

98 
93 



Marquette. 

Bancroft. 

Morgan. 

Eagle Mills. 

Negaunee. 

Ishpeming. 

Greenwo(Kl. 

Clarksburg. 

Humboldi 



Republic. 



Champion. 

Michigamme. 

Sturgeon. 

Palmer. 

L'Ans^. 

Houghton. 
Hancock. 



1 b. Huronlan. 



649 
9S6 

it 1 a 8 

« 18 7 9 

" IronMines.1**' 
" £xten.Min. «»* 

« 1544 

« 15 8 5 

II 



11 



1510 



♦« IronMine8.i»»^ 

« 16 8 4 

1 a. Laurentian. ^^^' 

1 b. Huronlan. *•* 

2 b, L. Super. 8. B. «08 
C 2-4. Eruptive rocks, 
-j with Native Copper 
(Mines. «<>» 



Miohigaa A Ohio Bailroad. 





23 
83 
84 
88 
61 
60 
67 

70 

76 
79 
88 

100 



Toledo. 

Dundee. 

Britton. 

Ridgeway. 

Tecumseh. 

Cambridge. 

Addison. 

Jerome. 

Moscow. 

Hanover. 

Pulaski. 

Homer. 

MarshalL 



( Beep Lacustrine de- 

\ pdsits over 9. Comi£ 

9. Comiferous. 

11. Huron. No expos. 

11 

<i 80 7 
«( 

18 a. MarshalL 



« 



II 



II 



{ 



{ 



18 a. Marshallymany 
, expo., fossil oasts. 
18a.Mai^ Quarry^ ^^^ 
" Expos. »o*« 
13 a. Marshall. m« 
" Old quarry 
filled. «»« 



Miohigan A Ohio Railroad. 

Ms. Continued. Alt 



105 
114 
123 
127 

129 

146 
149 
161 

166 



Ceresco. 
Battle Creek. 
Augusta. 
Yorkville. 

Richland. 

Monteith. 

Fisk. 

Kellogg. 

Allegan. 



13 a. Marshall. 8 9a 

" Outcrops 

fossils. «!• 

18 a. Marshall ^s* 

11 



{ 



{ 



Rare exposures. 
/ 18 a. Marshall.(?) 
\ No exposures. 
13 a. Mar8hall.(?) "a 

{11. Huron. No con- 
venient exposurs ^ ^ • 



Port Huron A Korthwestem Railroad* 

(E&st Saginaw Diyision.) 







11 
12 
20 
26 
83 
37 
46 
60 
69 
66 
71 
72 

83 



91 



Port Huron. 

Gratiot Centre. 

Kingsley. 

Saginaw Junct'n. 

Green's Comers. 

Brockway Centre 

Yorks. 

Brown's City. 

Marlette. 

Clifford. 

Mayville. 

Juniata. 

D. & B. G. Junot. 

Vassar. 

Fraukenmuth. 



East Saginaw. 



{11. Huron, under 
Lacustrine. Buried 
trees. 
11. Hurcm. «" 

II 786 



II 



M 



II 



13 a. MarshalL 



ii 



II 



13 b. Mich. Salt Group 
18 b. Carbon. 1. s. 

14 a. Parma s. s. 

14 o. Coal Measuresr?) 
I. (7) e4t 

{ 14 c. Coal Measures. 
\ Lacustrine. 

{14 c. Coal Measures. 
Lacustrine, 100 feet. 
Many brine wells. 



(Sand Beach Dirision.) 




16 
26 
82 
46 
62 
70 



Port Huron. 

Grant Centre. 

CroswelL 

Anderson. 

Downing. 

Palms. 

Sand Beach. 



r too 

-^ 

S « d 

"♦3 o5 



11. Huron. 

II 746 

M 780 

II 74a 

II 
II 

M 



(Almont Division.) 




4 
11 
16 
20 
26 
84 



Port Huron. 

G. T. Junot'n."« 

Bum's. 

Lamb's. 

Memphis. 

BerviUe. 

Almont 



|8i;|Sia §• 

18 a. Marshall. 



*i 



- Port Bni 

Ma. iron j, 

OjPort Hnion. 
62Paljog, 
COTjre. 
TOBad Aza. 
77;Filion. 
87lPort Austin. 



1 A NortbiretterD B 



18 ft. Manhall. 



Gruid Baptaa A Indiana BallroHl. 



IS Petoaky, 
:6 Bay Vie 
:6 Al&nson, 



( lOb.Lit.Trav. Fine 
\ expo., many foBsiU. 
10 b. Little TmTBree. 

(0. Comiftiroua. Pine 
eipoflUTQB aaroBB the 
Straits. 



119[Oaylord. 
12T|V'andei-bilL 
138 WolTerine. 
16(HMulIet Ufce. 
160 Cheboygan. 
182|Mftekin»w City. 



Marahall.(?}>>< 
11. Hnron. (?) 

10 b. Little TntTeree. 
9. Comiferona. 

" OaUiropB. 



69 Bonth Lyon^ 
67Huuban[. 
lOejaokmi. 



18 b. Mich. Salt Qr. 
Uft.Paimas.B.[T) 
li e. Coal Measures. 



Detroit, MmBkhuw « Harquatto 



... St. Ignaoe. 
B AUenTille. 
.1 Horan. 
10 Pabns. 
!S Johnson. 
!7 Trout Lake. 
17 Hendrie, 
16 Newbeiry. 
A MoMillan. 
'6 Seney. 



!2 An Train. 
17 Rock BiTer. 
l2Deerhin. 
14 White Fish. 

le 8and Biver. 
17 Chooolaj. 
11 Marquette. 



(BouCh B 



£alamaioo. 

Alamo. '• 

Kendall's. '< 

Pine Grove. ' ' 
Bloomiogdale" 

Berlamont. ' " 
Columbia 

Qrand Juno. *' 

South Haven. " 



Ji g * a 5 

»|f|i|| 



OhliM^ A Northi 



{9. Comiferooa. Fine 
exposures Saline 
Gypsum near. 

6. Niagara lime. 



r2b.i..3i 3t».% 

cuffs. !___ ezpoa- 
[ nres on Grand Is. 
b. L. Superior s. e. 



BatliOHd.) 
i. Niagara L a. 



Hit' 






Toledo, Ann Arbor St Orand Tmuk B. B. 

Deep Laonatrine, .  
, oTer 9. Comifftnnui, 
8 Monroe JunoUon. 9. Comtferous. 
!2 Dundea. 9. Comif. Quarries nr. 

:2 Milan. 13 a. Marshall. 

Httofleld. 13 b. Mioh. Salt Op. 

f Deep (204 ft.) l>rifl, 
\ 0Terl3b.Miahigaii 
I. Salt Group. 
18 b. Michigan salt. 
13 b. Carbon. 1. s. 
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Indiana. 



BT rwnr. soma oolutt, trxTa noi oam. 



LIST OF THE QEOLOQICAL FORMATIONS FOUND IN INDIANA/' 



20t Quaternary. * 


13 b. 


Upper Sub-Carbonifer's. 5 c. Niagara. 




14 0. Upp«r Coal Meaturtt. 
14 b. MTiddla Coal Measures. 


13 a. 


Lower Sub-Carbonifsr's. 9 b. Clinton. 




9-12. 


Devonian. 


4 c. Cincinnati. 


14 a. Millftone Crit and Low- 










•r Coal Measures. 










mdhlna C«ntral Bailroad. 




Iittke Shmrm A Mlelilgai& SoaChem B.B. 


Mfl. 


Alt. 


Ms. (Air Line Division)— Om^mudd. 


Alt 




23 
29 


Chicago. 
Gibson's. 
ToUeston. 


rSee Illinois.) 
5 e. Niagara. 

M 


889 

600 
807 


47 
50 
54 


Corunna. 

Sedan. 

Waterloo. 


9-12. Devonian. 
II 

II 


987 
928 
897 


85 


Lake. 


M 


• 17 


62 


Butler. 


II 


868 


44 


Porter. 


« 


• 47 


69 


Edgerton. 


II 


880 


60 


FumessTille. 
New Buffalo. 


II 

II 


• 09 

• 08 




(Continued 


in Ohio.) 




56 


Baltimore A Ohio BaUroad. 






(Continaed in 


Michigan.) 




(Chicago Division.) 




(Joliet DiTlsion.) | 



84 
50 
58 


Chicago. 

Mich. Cen. June. 
L. N. A. & C.Juno. 
Wellsboro. 


(See Illinois.) 

5 c. Niagara. 

II 

II 


889 




7 

14 


Lake. 
Ross. 
Dyer. 


5 c. Niagara. 
II 

(1 


• 17 
886 

• 88 




45 


Joliet, m. 


(See Illinois.) 


848 


72 
89 


Walkerton June. 
Bremen. 


^12. DcTonian. 
.11 




liBlM Shiam A Mlnht«wi Soatli«ni X. X. 




(Western Dirfiion.) 




106 
110 


Milford Junction. 
Syracuse. 


II 
II 


84r 





(^oago; 




869 


870 


14 


Colehour. 


5 0. Niagara. 




118 


CfromwelL 


II 




80 


Miller's. 


14 




128 


Albion. 


II 


917 


41 


C!hestertoii« 


C< 




138 


Arilla. 


M 


969 


45 


Burdiek. 


M 




148 


(Hrrett 


CI 


898 


49 


Otis. 


M 




146 


Auburn June. 


II 


868 


51 


HolmesTille. 


M 




147 


Auburn. 


II 


878 


59 


Laporte. 
Rolling Prairie. 
New Carlisle. 
Terre Coupee. 


9-12. DeToniaa. 

41 
II 
II 




163 


HicksTille. 


II 




66 
78 


PItUbiiTg, Fort WmywM A Chleago B. B. 


75 





Chicago. 


(See Illinois.) 
5 c. Niagara. 


889 


80 


Warren. 


«« 




16 


Sheffield. 




86 


South Bend. 


II 




20 


Cassello. 


CI 




90 


Mishawaka. 


<l 




24 


Clarke. 


II 




96 


Oseeola. 


II 




81 


LiyerpooL 


• CI 




101 


Elkhart. 


•1 




37 
44 

58 
59 


Wheeler. 
Valparaiso. 
Wanatah. 
Hanna. 


II 


666 
t88 


(Air Line Dirision.) | 


CI 


V8 1 





Elkhart 


^12. Deyonian. 




9-12. Devonian. 




4 10 

? 18 

25 


Goshen. 


II 




78 


Donelson. 


II 




Millersburg. 
ligonier. 


• 

II 




84 
95 


Plymouth. 
Bourbon. 


c< 

II 


1781 


80 


Wawaka. 


II 




99 


Etna Green. 


II 




84 


Brimfield. 


II 




104 


Selby. 


u 




41 


KendallTHle. 


II 


.•"* 


109 


Warsaw. 


II 


824 



* Four-fifths of the State of Indiatia is covered with drift. It is 90 feet to the rock in Indianapolis. 
At some points north of Wabash River the drift has been bored ioto 400 to 600 feet It thins out as you 
go toward Ohio Kiver, does not reach it at some points, and is sparingly found south of that stream. 
^NotM No. 62 Ohio and No. 6S West Virginia.) 
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VnMnattf Fort Wsyne * Cliie»iro ^ ^— 


Plttibius, Clneiiuuitl A 81. ImvUs B.m.— 


Ms CmtinMd. 


Alt 


Ma. (Second Plvision.)— CM»<im««i AU. 


115 


Kosciusko. 


9-12. Devonian. 




162 


Jonesboro. 


5 c. Niagara. **• 


117 


Pierceton. 


u 




169 


Upland. 


u 


122 


Larwill. 


tt 




175 


Hartford. 


u 


129 


Columbia. 


u 


tte 


185 


Dunkirk. 


M 


140 


Areola. 


tt 


88« 


189 


Red Key. 


l< 


148 


Fort Wayne.'* 


tt 


yt5 


193 


Power's. 


l« 


158 


Maples. 


tt 




197 


Ridgeville. 


M 8«4 




(Continued 


in Ohio.) 




200 
203 
210 


Deerfield. 
Warren. 

TTnion 


M 


Plttsbiuvv Glndnnatl A St. Louto B. 


B. 


u *781 
M 1108 


(First Division.) 




«IX V 


^Continued 


in Ohio.^ 



11 


Indianapolis. 
Cumberland. 
Philadelphia. 


9-12. Devonian. 
tt 

th 


TOO 


> 1 # 

(Columbus, Chicago ft Indiana Central Division.) 


17 





Chicago. 


589 


21 


Greenfield. 


tt 




117 


Logansport* 


9-12. DevonUn. ••• 


28 


Cleveland. 


tt 




122 


Anoka. 


M «•« 


80 


CharlottsTille. 


tt 




127 


Walton. 


«< 


84 


Knightstown. 


tt 




130 


Lincoln. 


44 


85 


RajsYille. 


tt 




133 


Galveston. 


M 


38 


Ogden's. 


5 c. Niagara. 




139 


Eokomo. 


• 


89 


Dunre^th. 


tt 




145 


Tampico. 


6 c. Niagara. 


44 


Lewisville. 


tt 




149 


Nevada. 


<4 


61 


Dublin. 


tt 




152 


Windfall. 


M 


63 


Cambridge City 


tt 


941 


157 


Curtisville. 


M 


68 


Germantown. 


tt 




161 


Elwood. 


M ttt% 


63 


Centerville.»*»» 


4 c Cincinnati. 




166 


Frankton. 


M 


68 


Richmond.^ 


tt 


969 


171 


Florida. 


M 


74 


New Paris." 


tt 


• 28 


175 


Anderson.* 


M .«B0 


79 


Wiley's « 


tt 




..... 


Bellefontaine Cr 


ossinff. 

5 c. Niagara. 

u 




(Continued 


in Ohio.) 




184 
187 
190 
195 


Middletown. 
Honey Creek. 
Sulphur Springs. 
Junction. 


(Second Division.) 


tt 





Chicago. 


" 


889 


tt 


20 


Dalton. 


5 c. Niagara. 




197 


New Castle. 


M tVTft 


27 


Lansing. 


tt 




201 


Ashland. 


n 


84 


Shore Yille. 


tt 




204 


MUlville. 


u 


41 


Crown Point 


tt 




208 


Hagerstown. 


M 


47 


Cassville. 


tt 




215 


Washington. 
Centreville Pike. 


« 4#4 


61 


Hebron. 


tt 




..... 




61 


Koutt's. 


tt 




224 


Richmond.* 


4 0. CinoinnaAi. ^''^ 


67 

77 


La Crosse. 
North Judson. 
Winamac.'^ 


9-12. Devonian. 

M 

tt 




(Indianapolis ft Vincennes Dlvisioa^) 


91 





Indianapolis. 


9-12. Devonian, '♦o* 


97 


Star City. 


tt 




4 


Maywood. 


« •e9!8 


101 


Rosedale. 


M 




8 


Valley Mill. 


«- 759 


105 


Royal Centre. 


M 




11 


West Newton. 


ISa.L.Sttb-Oart).'^^^ 


111 


Gebhardt 


«< 


'T 8 S 


12 


Friendswood. 


« 7.8 8 


117 


Logansport 


If 




16 


Mooresville. 


U ««>8 


121 


Anoka. 


9-12. Devonian. 




18 


Mathews*. 


« 49.2 


127 


Onward. 


tt 




20 


Brooklyn. 


M «A8 


132 


Bunker Hill. 


<« 




23 


Centerton." 


U tit 


140 


North OroTe. 


tt 




26 


Hastings. 


«• «07 


142 


Amboy. 


<i 




80 


Martinsville.^* 


u &88 


145 


Conyerse. 


(f 




83 


Hynds. 


M eoo 


148 


Mier 


tt 




87 


Paragan. 


« 577 


167 


Marion. 


5 c. Niagara. 




44 


Gosport^^ 


13 b U Sub-CarK»»* 



1 Glacial markings. 

2. Crowded with fossils of Lower Silarfan age. 

3. Rich in fossils, Devonian and Up. Silurian. 



4. Pre-historio mounds. 

6. Coal fossils. 

6. Devonisn fossils. 
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PittAbnrg^, Cincinnati A St. I«oni« B. R. 


Wabash, St. Ix>nis A Paoifi<v B. B.~Om. 1 


Mf. (Indianapolifl & Vincennes Div.)— Cbn. 


Alt. 


Ms. (L. M. A B Division.) Alt. | 


63 


Spencer.' '*•« 


18 b. U. Sub.Carb 


657 

• 





Lafayette June. 


18 a. L. Sub-Oarb. 5 95 


62 


Freedom. 


<{ 


588 


8 


Porter's. 


u 647 


.66 


Farmer's. 


14a.MillstoneGri< 


L»" 


10 


Montmorency. 


M 6 72 


71 


Wort.hing'n.***'^ 


/14a.MiUs.Gr.&14b. 
\L. CoalMeas. ^^^ 


21 
28 


Templeton. 
Oxford, 


14 b.L. Coal Meas. ^^^ 

M 70S 


78 


Swit« City.«» 


M 


626 


29 


BoswelL 


t( 7 3 4 

1 


82 
87 

97 


Lyons. 
Marco. ^* 
Edwardsp't.»*«'^ 
Bruceville. 


M 
M 


609 
Ana 


87 


Ambia. 


it 710 i 


14o.n. CoalMeafi 

<4 


,.46 
616 


Cinoiimati, Lafayette A Chica8;o B. R. 


108 




Cincinnati. 


J 


117 


Vincennes.* ' 


U 


417 




Indianapolis. 


9-12. Devonian, ''oo 


Detroit A Bel Biver Bailroad. 




7 
9 


Lafayette. 

Porter's. 

Montmorency. 


13 a. L. Sub-Carb. *o» 

i( 647 
M 67» 





Logansport^ 


9-12. Devonian. 




18 


Denver. 


« 




13 


Otterbien. 


18 b. L. Sub-Carb. «•» 


21 


Chili. 


** 


786 


18 


Templeton. 


14 b. L. CoalMeas.* 7 <^ 


27 


Roann. 




760 


23 


Atkinson. 




83 


Laketon. 




762 


28 


Fowler. 




87 


N. Manchestei; 




775 


86 


Earl Park.io 




45 


CoUamer. 




T96 


41 


Raub. 




47 


South Whitley, 
Taylor's, 
Columbia City. 
Collin's. 




808 
864 

886 
870 


46 


Sheldon. 


"^ 


61 
66 


Indianapolli, iUoomlngton A Wefltem jb.ik. 


62 





Indiana. 


9-12. Devonian. 


66 


Cherubusco. 




895 


14 


Brownsburg. 


tt 


70 


Potter's. 




881 


18 


Pittsboro. 


18 a. Lower Sub-Carb. 


74 
76 


C. R. (grossing. 
Cedar Creek. 




861 


22 
27 


Lizton.** 
Jamestown.' * 


(1 


81 


Auburn Junction. 




868 


88 


New Ross. 


18 b. Upper Sub-Carb. 


82 


Auburn 




872 


44 


Crawfordsvilleii 


It 741 


88 


MooresvUle. 




877 


64 


Wayneto'n.i>**6 


14 a. Millstone Grit 


93 


Butler. 




868 


66 
72 


Veedersbiirg. 
Covington.i«*«» 
Danville, 111,1* 


14a.MillR.Gt.&14b,L. 
14c. " CoalMeas. 


Wabash, St. lionis A Paeifio Railroad. 


86 


14 0. " 


(Late Toledo, Wabash & Western R. R.) 






(Continued 


in Illinois.) 





Toledo. 


9-12. Devonian. 




Cleveland, Colambus, Cincinnati A Indian- 


88 


New Haven. 


u 


768 


apolis Railroad. 


94 

109 
118 


Fort Wayne. 

U ^\t% Tt /\ ir A 


6 c. Niagara. 


776 


(Indianapolis Division.) 


ivoanoKe. 
Huntington. 1 




u 


784 





Indianapolis. 


^12. Devonian. '<>«» 


181 


Lagro. 


41 


tl 


698 


9 


Lawrence. 


u 87t 


186 


Wabash.' 


'ia 


u 


740 


14 


Oakland. 


(( 646 


160 


Peru.* J 




l( 


666 


16 


McCord's. 


« 854 


167 


Waverly. 


({ 




21 


Fortville. 


U 85 7 


166 


Logansport* 


/^12.Devonian,10b. 
\ Hamilton. «o« 


28 
86 


Pendleton.***** 
Anderson.* ' 


<« 847 

6 0. Niagara. ***> 


180 


Rockfield. 


i( 




41 


Chesterfield. 


tt 907 


186 


Delphi.® 


u 




43 


Daleville. 


it 910 


196 


Buck Creek. 


« 




48 


Yorktown. 


tl 9 24 


208 


Lafayette. 


13 a. L Sub-Carb. 


69F 


64 


Miincie^ 


tt 948 


213 


West Point 


« 




60 


Selma. 


tt 1005 


226 


Attica.*! 


14 a. Mills. Grit. 


640 


67 


Farmland. 


u 1087 


238 
242 


West Lebanon. 


(t 


720 


76 


Winchester. 


u 1089 


State Line. 


14 c. Mid. Coal Meas. 


84 


Union. 


« llOS 




(Continued 


in Illinois.) 






(Continued 


in Ohio.) 


7. Upper Silurian cephalipodes. 




11. Keokuk crinoids. 


8. Upper Silurian and Devonian fossils. 




12. Glacial markings. 

13. Coal measures fossils. 


9. Pentamerous and black slate. 




10. 


Drift and knolU 


1. 






1 


4. Devonian fossils 


• 
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Ms. 



Ii^dlanapoUs A St.' Iiools Bailrosd. 



Alt. 









Indianapolis. 


9-12. Devonian. »<>» 


2 


Asylum. 


u 


6 


Sunnyside. 


13 a. Lower Sub-Carb. 


8 


Spray. 


It 


12 


Avon. 


u 


16 


Easton. 


M 


19 


Danville. 


«« eis 


23 


Hadley. 


« 


27 


Reno. 


« 


31 


Malta. 


18 b. Upper Sub-Carb. 


32 


Darwin. 


<( 


38 


GreenoasUe. 


f 13 b. U. Sub-Carb. & 
\ 14 a. Mills. Grit 


44 


Fern. 


« 


48 


Lena. 


14 a. Millstone Grit. 


53 


Cfurbon. 


14 b. Low. Coal Meas. 


66 


Perth. 


 «« 


61 


Fountain* 


« 


64 


Grant. 


14 0. Mid. Coal Meas. 


67 


Markle. 


M 


69 


Gravel Pit. 


<« 8 79 


72 


Terre Haute. 


tt 498 



St* Louis, TandaUa, Terre Haute A In- 
dlanapolli Ballroad* 




4 
9 
14 
17 
19 
20 
25 
28 
33 
39 
43 
47 
50 
53 
54 
57 
60 
62 
65 
73 



Indianapolis. 

Fairview. 

Bridgeport 

Plainfield. 

Cartersburg. 

Belleville. 

Clayton. 

Amo 

Coatsville. 

Fillmore. 

Gr'ncastie."*** 

Hamrick's. 

Reelsville. 

Eagle's. 

Harmony. 

Knightsville.i«* 

Brazil.i6**» 

Williams. 

Staunton. 

Seeleyville. yso 

Terre Haute 



te.J 



9-12. Devonian. »<>» 



t« 



13 a. L. Sub-Carb 



748 
742 



«4 



« 



l( 



U 



t< 



859 

820 
87 8 

18 b. U. Sub-Carb. •** 
13b.&14a.MilU.Gt«»* 
14 a. Mills. Grit »<>« 

u 68 8 

it 

14b.L.CoalMeas.<^> 

49 li 

« 648 

14 C.M. Coal Meas. •^(^ 

u 648 

• 85 

492 



ff 



tt 



Oincdnnati, Hamilton A Indianapolis B. B. 




25 
82 
39 
44 
52 
58 
66 



Cincinnati. 

Hamilton. 

MoGonigle's. 

Oxford. 

College Comer. 

Liberty, 

Brownsville 

Connersville. 



rSee Ohio.) 
4 c. Cincinnati. 



tt 



tt 



tt 



tt 



u 



5 c. Niagara. 



t08 

979 
T98 
882 



Cin^dnnati, Hapiilton A Tndianapolie B. B. 

Ms. Oontintud, Alt. 



76 
84 
91 
98 
103 
123 



Glenwood. 

Rushville. 

Arlington. 

Morristown. 

Fountaintown. 

Indianapolis. 



5 0. Niagara. 



tt 



972 



9-12. Dev. 9«.Cor.«*a 






709 



Indianapolis, OinelnnatI A lAfi»yette B. B. 





18 

20 

25 

26 

83 

84 

40 

42 

46 

48 

51 

54 

60 

62 

65 

68 

74 

78 

81 

84 

88 

95 

99 

100 

102 

106 

115 

125 

130 

135 

138 

143 

148 

152 

157 

163 

166 

171 

179 



CinoinantL 

Valley June.'* 

Elizabethtown. 

Lawrenceburg. 

Newton.* • 

Guilford. 

Hansen's. 

Harman's.* • 

Weisburg. 

Sunman's. 

Spades.** 

Morris. 

Batesville. 

New Point 

Smith's Crossing. 

McCoy's. 

Greensburg. 

Adams. 

St PauL*^ 

Waldron.*' 

Prescott 

Shelbyville. 

Fairland. 

London. 

Brookfield. 

Acton, 

Gallaudet" 

Indianapolis. 

Augusta. 

Zionsville. 

Whitestown. 

Holmes. 

Lebanon. 

Hazelrigg. 

Thomtown. 

Colfax. 

Clark's Hill. 

StockwelL 

Culver's. 

Lafayette. 



(See Ohio.) 



{( 



4 c. Cincinnati. 



tt 
tt 

M 

«( 
l< 

5 0. Niagara. 

K 
(4 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 

9-12 Devonian. 
(( 

tt 

tt 

tt 

tt 

it' 



646 
479 

508 

747 
929 
1016 
1018 
982 
968 

1008 
1027 
9 42 
880 
852 
819 

769 
774 
775 

792 
852 
709 



13 b. Up. Sub-Carbon. 
« 



(I 

(( 

({ 
tt 
It 
it 
tt 
tt 



800 

925 

818 
825 
782 



595 



Jefferson, Madison A Indianapolis B. B. 




7 

11 
13 
15 
20 



Indianapolis. 

Southport. 

Greenwood. 

"Worthsville. 

Whiteland. 

Franklin, a «> 



9-12 Devonian. 



tt 



it 



tt 



It 



722 
761 

858 

805 
782 



16. Good fossils. 

16. Block coal. 

17. Rich in Upper Silurian fossUs ; good quarries. 

18. Lower Silurian fossils. 



10. Healthy summit 

ao. GoUette Glacial River bed. 

21. Lower Siluriim fossils. 

22. Geodes. 
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Ms 



illBAiMMpolto 

CofUkmed, 



Alt 



25 
81 
86 
88 
41 
46 
48 
62 
67 
69 
64 
66 
69 
71 
76 
77 
82 
89 
93 
100 
108 



Amity. 

Edinburff. 

TajlonTille. 

Lowell. 

ColumbiiB. 

Waletboro. 

WaynesTille 

JonesTille. 

Qookford.*^ 

Seymour. 

Chestn'tR'ge 

Langdon^B. 

Retreat. 

GrotbersTle. 

Austin. 

Marshfield. 

Vienna. 

Henryville. 

Memphis.'^ 

Sellersburg. 

JefferBonv'le 



. so 



9-12. Devonian. 
18 a. L. 8ub-Carb. 

M 
M 
M 
U 
it 
tt 
tl 
H 
U 

9-12. DeTonian. 
« 

M 

18 a. L. Snb-Carb. 

9-12. Devonian. 
« 



4 
« 

e 



s 

7 
94 
5 
6 
S 
9 


a 

9 

S 

s 

9 

8 
5 



Ohio ft SOsBisalppl Ballroad. 





26 

24 

26 

83 

87 

40 

42 

45 

47 

62 

66 

68 

62 

66 

^ 78 

79 

83 

87 

92 

98 

101 

106 

HI 

114 

117 

121 

127 

133 

189 

150 

158 

162 



Cincinnati. 

Lawrenceborg. 

Aurora. '• 

Cochran. 

Dillsboro. }- si 

Cold Springe 

Moore^sHiU.^ 

Milan. 

Pierceyille. 

Delaware. 

Osgood. 

Poston. 

Holton. 

Nebraska. 

Butlerrille. 

North Vernon.** 

Hardenburg. 

Fleming's. 

Seymour. 

Shields' Mill. . 

Brownstown.** 

Velonia. 

Medora. 

SparksTille. 

FtRitner."*" 

Tunnelton.*^ 

Scotville. 

MitchelL 

Georgia. 

Huron.«»*»« 

Shoals.^* 

Loogootee. 

Clark's. » r 



r See Ohio.) 
4 c. Cincinnati 

u 

M 

If 
M 
*4 
(I 

6 c. Niagara. 
<« 

41 

9-12. Devonian. 

(4 
44 
41 



479 
499 
49« 



• 16 
996 

YOlO 

• 50 



79 7 



009 



18 a. L. Sub-Carbon. 

u 
u 

44 
44 
44 

13 a. and 13 b. 

13 b. Up. Sub-Carbon. 

it 6 76 

13 b. & 14 a. Mills. Gt. 
14a.&14b.L.C.Mr.*»o 

14 b. L. Coal Mrs. »«> 

« 



Ohio * MlOTiarippl BafinnUl— 

Ms. Omtinued. Alt. 



166 
173 
180 
186 
191 



Montgomery's. ' ' 

Washington.*^ 

WheaUand.7« 

Richland. 

Vinoennes.*' 

(Continued 



14 b. L. Coal Mrs. 
14o.Mid.Cl.Mr8. *«* 

14 

(4 

14 d. Up. Coal Mrs. 
in Illinois.) 



Fort Wajno * Jaoksoa BaUroad. 

(L. S. ft M. S.) 




16 
23 
28 
38 
37 
42 
60 
64 



Fort Wayne. 

New£ra. 

Auburn. 

Waterloo. 

Summit. 

Pleasant Lake. 

Angola. 

Fremont 

State Line. 

(Continued 



9-12. Devonian. 



44 
u 
U 
M 
4« 
M 
44 
tt 



762 

959 

979 

914 

1001 

978 

1052 

1055 



in Michigan.) 



Grand Biqplda * Indlaa* BaUroad. 



276 
286 
290 
296 
297 
304 
310 
314 
320 
338 



Sturgis. 
La Grange. 
Valentine. 
Wolcottville. 
Rome City. 
KendallTillfl. 
Avilla. 
La Otto. 
Huntertown. 
Fort Wayne. 



(See Michigan.) 
9-12. Devonian. 



«4 
44 
M 
U 
<4 

<4 
44 



916 
952 
938 
• 20 
974 
969 

827 
752 



Oinoliiiiseif Blohmond * Fort Wa jne 
Balltoad. 



388 
338 
364 
360 
366 
370 
374 
381 
392 
400 
406 
409 
416 
418 
422 
424 
(Co 



Fort Wayne. 


9-12. Devonian. 




Adams. 


6 c. 


Niagara. 


796 


Decatur. 




14 


607 


Monroe. 




4( 




Berne. 




l« 




Geneva. 




tl 




Briant. 




<« 




Portland. 




U 


«04 


RidgevUle. 




(4 


993 


Winchester. 




{( 


1088 


SnowHiU. 




« 




Lynn. 




14 


1174 


Newport. 




14 




Haley. 




(( 




Parry. 




« 




Richmond. 


4 c. 


Cincinnati. 


969 


ntinued in Ohio, 


Cinn.Rich.&Ch.R.R.) 



23. Kaolin and oaves. 
84. Pentremites. 



96. Glass sand. 

26. Good Sab-Carbonltrossllsand Oolitic stone. 



Tort yra-jnt, Munele * OlacdiiiuiU B. B. 




M*. '^ Alt. 


»■. OxMnttd. Alt. 



8 
7 


Fort Wayne. 
WabftBh Jana'n. 


9-12. tovoniM. '" 




11 








14 


OsbUo. 






19 


EagltTille. 






24 


Blufflon. 


G a Nl».g»™. »" 




85 


Esfstone. 






88 

47 


MoQtMlier. 
HMtferd. 


" lis 




M 








66 


Munci'e. 






71 








76 


Springport. 






78 


Summit. 






80 


S. C. JunoUon. 






88 

80 


New CmH*. 
Hew Li«bon. 


" J"l 




96 


CBmbridge Citv. 






88 


Milton. 


4 0. CindtmaU. 




108 


Beeaon's. 
ConneraTille. 




















6 


Princeton. 
Lyle'B. 


14o. 17. CoalMn. ••> 


CtaudnnaU, Wiibub * HtBUgBti B. B. 






10 
19 


Mount Carmel. 
C. & V. Jnnotion 
Brown's. 
Bellmant. 

OMkle's. 
Albion, ni. 


(See nUnolB.) 



18 
84 
S4 

69 
90 


AlexMdrU. 

Muion. 

Wabuh. 

Wttiren. 
Milford. 


8.0ri>k.&go.Cor."< 
6o.NlftsM». •" 

9-12. DaTonlM. "• 


108 




116 


Qcwhen. 






125 


ElkluTt 











WkbMh, Si 
Indianapi 
6 Malott Pi 
11 Caatletoa. 

16 Fislier'a. 

17 Bri turn's. 
22 NoblesTtl 
28 Cioero. 
81 Arcadia. 
84 Buenft Ti 
40 Tipton. 
42 Jaokwm's 
46 ShsrpSTil 
49 Fairfield. 
64 Eokomo. 
69 CauTille. 
61 Bennett'a. 
68 HiMBi 
67 Bunker B 
75 Peru. 
SICourUi. 
SaPenTer. 

K. C*Te and brook. 



». Rlcn In Keokuk erlnotd«. 
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LoulsTiUe, New Alban j & Chioago B. B.— 


Brannvillo * Tenra Haate Bailroad. 


Ms. Continued. Alt. 


Ms. 




Alt. 


104 


Ellettsville»«*«a 


18 b. U. Sub-Carb.««2 





Evansville.«o 


14 c. U. Coal Mrs 


878 


109 


Stine8ville.«* 


u 


8 


Fair Ground. 


It 




113 


Gosport. 


i( 59 5 


6 


Erskine. 


tt 





117 


Spring Cave.*' 


« 


10 


Ingle's. 


tt 




122 


Quincy.^' 


*i 749 


13 


Stacer's. 


ti 




126 


Oakland. 


«< 846 


16 


St James. 


It 




128 


Cloverdale. 


" 7 » 2 


17 


HaubstAdt. 


it 




134 


Putnamyille. 


u 68 7 


20 


Fort Branch.* 


it 




139 


Greencastle. 


18b.&I4a.U.C.M.«»* 


24 


King's. 


tt 




143 


Maple Grove. 


13 b. Up. Sub-Carbon. 


27 


Princeton. 


tt 


483 


148 


Bainbridge. 


tt 9 86 


81 


Patoka. 


tt 




162 


Carpentersville. 


cc 


38 


Hazelton. 


tt 




166 


Ashby's. 


u 


40 


Decker's. 


It 




169 


Ladoga. 


l( 


46 


Purcell's. 


it 




163 


Whitesville. 


it 874 


51 


Vincennes. 


tt 


417 


170 


Crawfordsvillea* 


u 741 


67 


John Smith's. 


tt 




176 


Cherry Grove. 


it ' 


62 


Emison's. 


it 




180 


Linden. 


tt 


64 


Busseron. 


tt 




184 


Corwin. 


u 


66 


Oak Town. 


tt 




187 


Raub's. 


u 


68 


Griswold. 


tt 




190 


Taylor's. 


*t 8 64 


70 


Ehrman. 


ft 




198 


Lafayette. 


13 a. L. Sub-Carb. »»» 


73 


Carlisle. 


tt 
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211 


Battle Ground. 
Brookston. 


tt 
it 


77 


Paxton's. 


fl4 c. Middle 
1 Measures. 


Coal 


216 


Chalmers. 


u 707 


83 


Sullivan,** ) 


tt 


538 


221 


Reynolds. 


/ 18 a. L. Sub-Carb., 
t& 9-12. Devonian* » a 


88 


Shelbum.** 6 6 


tt 




93 


Farmersbu'g J 


tt 




229 


Bradford. 


9-12. Devonian. 


97 


Hartford. 


« 




237 


Francesville. 


(( 


101 


Young's. 


tC 




244 


Medarysville. 


u 


109 


Terre Haute. 


tt 


498 


262 


San Pierre. 


« 689 


St. Louis & Sonthoastem Bailroad 


■m 


260 


La Crosse. 
Wanatah. 


U 675 

6 c. Niagara. *•* 


(Louisyille i 


St Nashville.) 




267 




St. Louis. 


(See Illinois.) 
14 c. U. Coal Mrs. 




271 


Haskell's. _ 


(( 


136 


Upton. 


369 

t 


273 


Lake Huron Cros 


u 


142 


* 

Mount Vernon. 


tt 


407 


276 


Westville. 


u 78 9 


154 


Belknap. 


ti 


46 6 


279 


Otis. 


t* 76 5 


161 


Evansville. 


tt 


378 


281 
288 


Beatty*s. 
Michigan City. 


(f 

« 601 




(Continued 


in Kentucky.) 




Cliioa8n> Sk AUantlo Bailway. 


Chicago Sb Basten 


A Illinois Bailroad. 



92 


Marion, 0. 
Rivare, Ind. 


6 c. Niagara. 


965 





Terre Haute. 


14c.Mid.Cl.Meas.*»2 


847 


6 


Ellsworth. 


« 48 8 


96 


Decatur. 


II 


820 


11 


Atherton. 


It 62 2 


101 


Preble. 


<i 


833 


16 


Clinton.»o*«6 


it 494 


103 


Kirtland. 


If 


846 


20 


Summit Grove. 


« 520 


106 


Tocsin. 


9-12. Devonian. 


849 


23 


Hillsdale. 


tt 452 


109 


Kingsland. 


II 


87S 


26 


Highland. 


M 


113 


Union. 


tt 


882 


28 


Opcdee. 


« 510 


118 


Markle. 


5 c. Niagara. 


829 


31 


Newport.** 


i< 494 


122 


Simpson. 


'• II 


827 


37 


Eugene.** 


« 607 


127 


Huntington. 


II 


761 


55 


Danville, 111. 


(See Illinois.) 


131 


Clear Creek. 


9-12. Devonian. 


829 



31. Coal measures fossils. 

32. Caves. 

33. Roof of coal frescoed with plant remains. 

34. Ancient outlet of Lake Erie. 

35. Lower Silurian fossils and glacial marks. 

36. Beaver dams. 

37. Prehistoric mounds. 
36. Oolitic amistone. 



39. Coal measures and L. 

40. Coal K. and fossils. 

41. Ancient outlet of Lake Erie. 

42. Choice lime. 

43. Sandrock quarries. 

44. Elevated plateau. 

45. Glacial marks. 

46. Coal plants ; Lower Devonian fossils. 



INDIANA. 
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Ms. 



Chicago & Atlantic Railway. 



Alt. 



186 
138 
142 



144 Bol 



146 
147 
163 
168 
163 
168 
174 
178 
180 
184 
187 
194 
199 
206 
206 
214 
220 
222 
226 
229 
233 
240 
243 
246 
249 
261 
263 
264 
268 
269 



West Point. 

Willis. 

New Madison. 



ivar. 
Newton. 
Laketon. 
Harrisburgh. 
Akron. 
Hoover*?. 
Rochester. 
Germany. 
Leiter's. 
Marshland. 
Monterey. 
Ora. 
Aldine. 
N. Judson. 
Mallard. 
Wilder's. 
Kouts. 

Boone Grove. 
Hulburt's. 
Palmer. 
Winfield. 
Crown Point. 
Griffith. 
Highlands. 
Calumet. 
Hammond. 
Auburn, 111. 
Englewood. 
51st Street. 
Archer Avenue. 
Chicago. 



14 
« 
l( 
il 
it 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 



5 c. Niagara. 
II 



II 
<i 
II 
II 
II 
« 
11 
•I 
<i 

u 

t II 

l< 

u 



Bedford Sk Bloomfield Railroad. 




7 

12 
20 
22 
24 
26 
28 

80 

85 
41 



Bedford. 

Avoca. 

Springville. 

Owensburg. 

Dresden. 

Robinson's. 

Eoline. 

Rockwood. 

Mineral City. 

Bloomfield. 
Switz City, 



268 
854 
834 
810 
769 
769 
842 
878 
824 
789 
767 
762 
767 
789 
787 
726 
706 
680 
677 
691 
727 
726 
749 
711 
710 
645 
626 
609 
598 
666 
604 



689 



18 b. L. Carb 1. 8. «7» 
II 

II 

« 

14 a. L. Coal Meas. 
II 

M 
14 

14 b. Middle Coal 

Measure. 
II 

l< 636 



{ 



Cbicago Sk Grand Trunk Railroad. 

Ms. Alt. 





8 

13 

19 

23 

26 

36 

39 

46 

66 

64 

71 

76 

80 

84 

91 

99 

100 

104 

110 



Chicago. 111. 

Elsdon. 

Sherman. 

Blue Island. 

South Lawn. 

Thornton. 

Griffith's. 

Redesdale. 

A ins worth. 

Valparaiso. 

Haskell's. 

Wellsboro. 

Kingsbury. 

Stillwell. 

Fish Lake. 

Crum's Point. 

Oliver's, 

South Bend. 

Mishawaka. 

Granger's. 



5 c. Niagara. 
II 



II 
II 
ti 
it 
II 
II 
II 
II 
II 



589 
609 

818 



9-12. Devonian. 



II 
II 
II 
II 
ti 
II 
II 
11 



738 



742 



7S8 
722 



Indiana, Bloondngton A Western B. B. 




2 


Indianapolis. 
Mass. Avenue. 


9-12 


. Devonian 
II 


4 


Belt Road. 




il 


9 


Hunter's. 




II 


14 


Mount Comfort 




II 


18 


Mohawk. 




II 


22 


Maxwell. 




II 


26 


Willow Branch. 




i< 


81 


Wilkinson. 




i< 


36 


Kennard. 




II 


41 


Nixon. 




41 


44 


New CasUe. 


4o. 


Cincinnati 


49 


Messick. 


4 c. 


Cincinnati 


62 


Moorland. 




II 


66 


Losantville. 




fi 


60 


Modoc. 




II 


66 
71 
76 


Bloomingport. 

Lynn. 

Arba. 




CI 

II 
n 


79 
84 


HoUandsburg. 
Clark's. 




14 


87 


P. C. & St. L. Cro 


ssin 


K. '" 



709 

722 

870 

920 
950 

105 7 
1015 
1076 
1090 

1140 

1225 
1174 



47. Large perfect earthworks and mounds. 

48. St. Louis fossils plants, also Keokuk. 

49. Block coal. 

60. Bituminous coal. 

61. Niagara. 

62. Gonlatite bed. 

64. Devonian ouarries. 

65. Geodes and Geodiaed fossils* 

66. Kaolin. 

67. Good Bituminous coal. 

68. Pre-hlstoric mounds. 

69. Black slate and knobstone. 
60. Knobe and white glass sand. 



61. St. Louis limestone ; very rich in fossila. 

62. Choice oolitic limemone quarries. 
€3. Hindoostan whetstones. 

64. Sandrock quarries. 

66. Good Bituminous coal. 

66. Roof of coal rich in plants. 

67. Black slate. 

68. Keokuk fossils. 

69. Wyandotte and other eaves. 

70. Pentemites. 

71. Rock houses. 

72. Coals, K. L. and M. 
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*M.I.aals 



Ml. 



B.B. 

Alt 





12 
15 
21 
27 
84 
89 
46 
58 
66 
60 
66 
76 

128 

84 

91 

99 

106 

118 



LonisYille. 

New Albany. •' 

EdwardsTille.*^ 

Georgetown. 

Crandall* 

Ramsey's. 

Milltown. 

Marengo. •• 

£ngU8h.«» 

TaswelL 

Boston.'* 

Birdseye.'^ 

Kyana. 

Hnntingburg. 



EyansTille. 



Velpen.»» 

Winslow. 

Oakland.'* 

Franoisco. 

Princeton. 
1J,4K; k T. H. Juno. 
His LylBs. 
124 Mt OarmeL 



18 a.L.Carb.k.s.«sB 
18 b. L. Carbon. L s. 



« 

M 
M 



14 a. L. Coal Meas. 



14 b. Middle CL Meas. 

M 
M 



14aUp.CLMeas.>'« 



14 a. L, Coal Meas. 
14 b. Middle CI. Mers. 

M 846 

14 0. U. Coal Meas. 



M 

a 

M 
U 



4«S 



(EyansyiUe Diyltion.) 




4 
6 
8 
10 
12 
14 
17 
26 
80 
82 
88 
84 
88 
42 
48 
62 
55 



EyansTiUe.** 

Smythe. 

Gary in. 

Steyenson* 

King's 8Ution. 

Cbandler. 

De Forrest 

Booneyille. 

Tenneson, 

Rgeon. 

C«^tryyille. 

Junotion. 

Lincoln. 

Dale. 

Ferdinand. 

Hnntingburg. 

Rose Bank. 

Jasper. 



14 0. U. CI. Meas. •'» 

« •79 

M S78 

M 
U 

14b.MidaMea8.««« 

M 406 

U 

14 h Middle a Meas. 

M 
M 

U . 
tt 
M 
« 

14 a. L. Coal Meas. 
14 b. Mid. Coal Meas. 



I<oatoylIl«» Syaavrllle * SC I^mIs B. B. 

Mg. (Rockporft Branch.) Alt. 




2 
6 

9 
10 
12 

18 



Centryyille. 

Junction. 

Bradley's. 

Chrisney. 

Miller's. 

Ritchie's. 

Rockport. 



14 b. Middle CL Meas. 
u 



M 

M 
« 
(( 
U 



6a» 



Chicago * Great Sontbem B* B. 





9 

19 

22 



Fair Oaks. 
Mt. Ayr. 
Percy. 

Goodland. 



26 Wadena. 
820rthland. 
84 Wyndham. 
40 Oxford. 
45 Pine Village. 
54 Attica. 
68 Rob Roy." 
68 Stone Bluff. 
78 Yeedersburg. 
80 Yeddo. 



6 c. Niagara. 



{ 



ti 

9-12. Deyonian. 

18 a. Lower Carbon. 

Knob Stone. ^^^ 

14 a. L. Coal Meas. 
u 

M 

t€ 70t 

M 69 » 

« 5a S 

M 

14 b. Mid. CL Meas. 

u 



Ohio * MlsstMippi Ballroad. 

(Louisville Diyision.) 




26 
40 
58 
66 



North Vernon. 

Lexington. 

Charleston. 

Jeffersonyille. 

Louisyille. 



1*12. Deyonian. 






New York, Chleago * St. I4>iils Bauroad. 

(Nickel Plate RaUroad.) 




864 
871 
897 
406 
410 
415 
419 
424 



Buffalo. 

New Hayen, Ind. 

Fort Wayne. 

South Whitley. 

Packerton. 

ClaypooL 

Burkett. 

Mentone, 

Tippecanoe. 



9*12. Deyonian. 7>* 

U 80S 

M 

« 908 

tt 

tt 

it 8 66 



78. MarttntvUU, Glacial bound'y. Glacial depoeits to the north, east and west : noae to the south. 

74. EdwardtporL This road runs nearly parallel with the glacial boundary from Martinsyllle to 
Edwardsport. Glacial striae 10 miles west of Spencer, pointing southeast 

76. ValUy Junction, Tunnel between North Bend and Valley Junction is through a glacial de- 
posit full of finely striated stones. 

76. Aurora, Split rock, on Woolper Greek in Kentucky, three miles below Aurora, belongs to a 
post glacial conglomerate, rising more than 800 feet above the riyer, and marks very nearly the south- 
em boundary of the glaciated area. Gold is found in glacial deposits on Laughery's Creek, five 
miles southwest of Aurora. See note 62 in Ohio, and No. 62 in West Virginia. 

77. Browfwtoim. The glacial boundary running nearly north by south firom Charlestown to the 
northeast comer of Brown County, passes a little east of Brownstown. 

78. WJuattand, The railroad re-enters the glaciated area at Wheatland. 

79. Quiney. This raiboad ftom New Albany to Gosport passes through an unglatlated area. Tfaa 
glacial boundary is about three miles south of Quincy. 

80. Fort Branch and EvanmtUU. From Eyansyiile to Fort Branch the country la nnglaoiatecl, 
though covered with Loess. The glacial boundary rans flrom here nearly parallel with this road to 
the neighborhood of Vincennes. The above eight glacial notes are by Bev. G. F. Wright 
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New York Olifaagu * St* Ziovts B. B*— 

Ms^ (Nickel Plate Railroad.) Alt 



431 
438 
440 
461 
462 
467 
477 
480 
484 
488 
493 
603 
510 
512 
514 
516 
521 
523 



Argo.. 


i< 




HibUrd. 


« 




Burr Oak. 


<i 




Knox. 


M 




ThomMton. 


M 




Wanatfth. 


5 c. Niagara. 


yti 


Valparaiso. 


« 


7t8 


Spriggsboro. 


tt 




Wheeler. 


u 


, 666 


Hobarty 


u 


6St 


JoUet Pit 


u 




Hamnumd. 


u 




GummingB, IlL 


M 




Stony Island. 


It 




Ghrand Crossing. 


it 




Englewood. 


tt 


604 


22d Street 


tt 




Chicago. 


u 


669 



Tndlaiiai Bloomlngton * Westen B. B. 




2 

. 5 

16 
19 
28 
27 
80 
86 
40 
45 
48 
62 

66 

60 
67 
68 
76 

78 
81 
85 



Indianapolis. 
Moorfleld. 

Johnsonyille. 

Oakley. 

Maplewood. 

Montolair. 

North Salem. 

Barnard. 

Rochedale. 

Raccoon. 

Russellyille. 

S. Wareland. 

Guion. 

Marshall. 

Bloomingdale. 

Montesuma. 

Hillsdale. 

Dana. 

Ilfiana, 111. 

Scotland, IlL 

Chrisman. 



9-12. Deyonian. 

u 



{ 



T09 
706 

18 a. L. Carb. Knob 
Stone. 

" 698 
« 641 
M 769 
tt t68 

M 903 

669 

748 

(I 868 

« 769 

14 a. L. a. Meas. ««o 

14 b. Middle Coal 

Measures. ^^^ 

646 
494 
466 
646 



18b.L.Carb.L8. 

M 



{ 



U 
tt 
tt 
tt 
tt 
tt 
tt 



M8. (Vandalla Line.) 



Alt. 



Terre Haute. 
6 Otter Cr'k June. 

28 RockTiUe. 

81 Judson. 

88 Wayeland. 

46 New Market 

58 CrawfordsTille. 

61 Darlington. 

69 Colfax. 

79 Frankfort 

88 Sedalia. 

98 Flora. 
102 Camden. 
110 Clymer. 
116 Logansport 
185 Kewanna. 
148 Marshland. 
160 Plymouth. 
178 LakeTille. 
188 South Bend. 



18 o. U. CL Meas. «•> 

« 

M 

14 a. L. Coal Meas. 

9-12. DeToniaa. 
tt 

tt 
18 a. L. Carb. Knob s. 

U 866 

9-12 Deyonian. •*» 

M 

M 

M 

U 

M 866 

M 

M 

M T61 

tt 

it T66 



188 

149 
160 
165 
176 



176 
192 
201 
212 
225 
237 
246 
262 
260 
261 
270 
280 
282 
289 
296 
806 
812 



Fort Recoyenr. 
Portland, Ind. 
Red Key. 
Albany. 
Munoie. 



5 0. Niagara. 



Muneie. 

Alexandria. 

Bllwood. 

llpton. 

Ciroleryille. 

Frankfort 

Mulberry. 

Dayton. 

Lafayette June. 

Lafayette. 

Montmoreney. 

Templeton. 

Oxford. 

BoswelL 

Ambia, Ind. 

Hoopeston, IIL 

East Lynn. 



tt 

M 

tt 



904 



94S 



a 946 

tt 8 67 

tt 86» 

tt 86a 

9-12. Deyonian. 

« 641 

18a.L.C. Knobs.'>^ 
tt 64a 

tt 89a 

«< 69a 

« 6 7* 

14 a. L. CL Meas. '^a 

7oa 



tt 
u 
u 
tt 
t* 



764 

710- 

7ia 



81. By the exoellent Geological Map of Indiana^ published by Profeesor CoUett, with hie report, 
for 1884, the following appears to be the full section of the exposed strata of the State, with the thlck-^ 
ness of each : 



rOBMATIONB. 


THIOKVISS IH FT. 


rOUCATIONS. 


miCKinss ur it.. 


20 c. Allaviam. 

20 b. Loess. 

20 a. Glacial Drift. 

... . fPermo Carboniferons or 

t Upper CkMU Measures. 
Ub. Middle Ck>al Measures. 
1^. /Lower Coal Measures, sad 
"*• \ Conglomerate. 

StOhCarhoMftirQM. 
13 b. Chester 1. s. 
13 b. St. Lonis L t. 
13 b. Keokuk 1. s. 
13 a. Knobe^tone s. s. 


0-«0 
0-30 
0-Sll 

60-196 

600-888 

60-210 

0-74 
0-890 
6-106 
l»-632 


9-ia Dwoman, 
Genesee Black Slate. 
Comiferous. 

6 0. Niagara. 
6 c. Glixiton. 

Loww SUwrian, 
4 c. Hudson River or Cinoinnatt 

The sub-dlyisions of the Dero* 
nian are too narrow to be sepa- 
rately noticed in the Guide. 


eo-iao * 

fr-70 

20-60 
0-10 

80-490 
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This blank spaoe is intended foe additional geological notes in pencil by the traveler. 
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Illinois. 





List of the Qeologlcal Formationi 


\ on the Illinois 


Railroads. 


18 and 19. Cretaceous or Tertiary. 




5c. Niagara Qrou p. 


14 c. Upper Coal Measures. 




4 c. Cincinnati Group. 


14 b.^ Lower Coal Measures and Con- 


4 a. Trenton and Qalena Linnestone. 


14 a.( gtonnerate. 




3 c. St. Peter's Sandstone. 


13 a. Low. Carboniferous Limestone.* 


3 a. Calciferous and Lower Magnesian 


9-12. Devonian. 




Linnestone. 


Balthnore, Pittsburv And Cblcsgo Balbr 


oad. 

Alt. 


Ms. Illinois Central Bailroad.->amttrmed. Alt 


Ms. (B. * O.) 


215 
280 
244 


Edgewood. 

Kinmundj. 

Odin. 


14 c. Upr. Coal Mrs.* »» 



12 


Chicago.** 
Kingston. 


5 c. Niagara. 


5S9 
086 


tt 520 


14 


South Chicago. 




091 


252 


Central City.» 


« 


21 


Edgemoor. 






263 


Centralia. 


« 4 94 


80 


Miller's. 




030 


263 


Riohview. 


tt 


84 


Mich. Cent. Jon. 


f 




267 
274 


Ashley. 
Dubois. 


« 049 

14 b. L. CI. Mrs. 






Illinois Central Bailroad. 




280 


Tamaroa. 


ff 






289 


DuQuoin.*»» 


1 14 a & b. L. CI. Mrs. 
\ &, Conelom., 48 ms. 





Chicago.'* 


5 c. Niag. 88 ms. 


089 


14 


Kensington. 




096 


802 


DeSoto. 


^ ff 


24 


Homewood. 






808 


Carbondale.«» 


ft 894 


27 


Matteson.** 




699 


816 


Makanda. 


If 


84 


Monee. 




796 


828 


Cobden." 


ff 


40 


Peotone. 






828 


Anna.* 


4 a. Trenton, 20 miles. 


47 


Manteno. 




711 


889 


Dongola, 


ff 


56 


Kankakee.'. 




626 


£X M A 


vn^ • * • tt 


r 18 & 19 Cretaceous 
\ or Tertiary 21 miles. 


65 


Chebanse. 






844 


Ullin.»«» 


69 
81 
85 


Clifton. 
Oilman. 
Onarga. 
Bulkley. 




644 

AR2 


365 


Cairo. 


ff 822 


4 c. Cincinnati, 16 


9 O » 

) ms. 


Dubuque to Cairo. 


98 





Dubuque. 


4 a. Trenton, 71 miles. 


99 


Loda. 


tt 


777 


2 


Dunleith.* 


if 


108 


Paxton. 


If 


804 


19 


Oalena.* 


ff 601 


105 


Ludlow. »•» 


f 14 a. & b. L. CI. Mrs 
\ & Conglom. 


26 
31 


Council Hill.» 
Scales Mound.* 


ff 
ff 


114 


RantouL»» 


ft 


821 


40 


Apple Riyer. 


ff 


119 


Thomasboro. 


<( 




46 


Warren. 


** 100^ 


128 


Champaign.'*' 


14a. &b. L.C1.M 


h« 


49 


Nora. 


ff 


187 


Tolono. 


<( 


729 


57 


Lena. 


tt 909 


148 


Pesotum. 


tt 




70 


Freeport. 


tt 759 


150 


Tuscola. 


ff 


687 


74 


BaileysYille. 


5 c. Niagara, 8 miles. 


158 


Areola. 


« 


674 


82 


Forreston.** 


4 a. Trenton, 42 m.»*i 


173 


Mattoon. 


14 c. U. CL Mrs. 


788 


87 


Haldane. 


ff 


185 


Neoga. 


<< 




92 


Polo. 


ff 8 49 


199 


Effingham. 


tt 


088 


105 


Dixon.* 


tt 718 



* Consisthiff of the 1. Kinderhook Shale. limestone and sandstone, 2. Burlington limestone, 3. 
Keokuk limestone. 4. St. Louis limestone ana 5. Chester limestone and sandstone. 

( In many localities there are no outcrops and the formations are giyen only in a general way.) 

1. The notes are by Prof. A. H. Worthen, State Geologist of Illinois. 

2. Rich in Niagara corals. 

8. Shelly limestone of Upper Goal Measures filled with fossil shells, bryosoa, Ac. 

4. Roofshales of ooal rich in fossil plants. 

6. Upper Chester shales beneath conglomerate with a few fossil shells, corals, Ac. 

6. Quarries of St. Louis limestone with some small shells, corals, Ac. 

7. A few fossils characteristic of the Galena limestone. 

8. Rich fossiliferous band near the base of the Cincinnati group, and crystals of barite, pyrits 
and dolomite in pockets of the Galena limestone. 

9. Lower Trenton or Blue limestone two miles northeast of Dixon full of charactesistic fossils. 
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Illinois Central Bnilroad. 

Ms. Dubuque to Caieo.^O(mtinu«L Alt. 


Illinois. Central BaUroad.— OmtimMd. 

Ms. Springfield Diyision. Alt 


117 
125 
188 
141 

149 

158 


Amboy.^»» 
Sublette. 
Mendota. 
Dimmick. 

LaSalle.io »i» 

Tonica. 

Wenona. 

Minonk. 

Panola. 

El Paso. 

Hudson. 

NormaL 

Bloomington.il 

Wapella. 

Clinton. 

Maroa. 

Decatur. 

Wheatland. 

Macon. 

Moawequa. 

Assumption. 

Pana. 

Bamsey.i' 

Vandalia. 

Patoka. 

SandoYal. 

Central City. 

Centralia. 
Cairo.'" 


4 c. Cincinnati, 8 miles. 
4 a. Trenton, 20 miles. 

(( 749 

M 

rl4a.Conglo.&14b. 
\ L. Coal Mres. 8 nu. 

14b.L.Cl.Mr8. 
(1 

(c 741 

It 
n 

<» tss 

It 

tt 717 

14 c. TJ. CL Mrs. 

<< 66 6 

It 

tt 716 

« 

« 

tt 6 76 

tt 

tt 500 

(( 494 

tt 

tt 484 

18.&19.Creta.&Ter'y 



24 
44 
62 
82 
97 
111 


Springfield. 

Mount Pulaski. 

Clinton. 

Farmer City. 

Gibson. 

Boberts. 

Gilman. 


14 c. Up. Coal Mrs. «•• 

u 

tt 727 

14 a, L. CI. Mrs. 15 ms. 
4 b. Cincinnati, 14 ms. 
5. Niagara, 5 ms. ^'^ 


169 
180 
188 
191 
200 
207 
209 
227 
231 
240 
253 
258 
268 
269 
276 
285 
803 
S15 
;330 
;339 
:344 
;345 

S5a 


Chleasro, Burlington and Qnlnej Railroad. 




30 
38 
43 
47 
58 
57 
61 

.67 
74 
84 

100 

105 

112 
118 
124 
132 

140 

148 
152 
156 
164 
179 
186 

198 

207 

164 

178 
183 
186 
192 
203 
210 
212 


Chicago.** 

Naperrille. 

Aurora. 

Oswego.^ • 

Bristol. 

Piano. 

Sandwich. 

Somonauk. 

Leland« 

Earl. 

Mendota. 

Maiden. 

• 

Princeton. 

Wyanet. 
Buda. 
Neponsett. 
Kewanee.1* 

Galva.8" 

Altona. 

Oneida. 

WatAga. 

Galesburg. 

Monmou^.^^ 

Kirkwood. 

Sagetown.i® 

Burlington. 


5 c. Niagara. •«» 

it 

tt 64 » 

4 c. Cincinnati, 

it 

tt 

4 a. Trenton, 45 miles. 
tt 

tt 

tt 

tt 749 
tt 

( 14 a. Congl. and 14 b. 

\ Low. CI. Mrs. 92 ms. 
tt 

tt 768 

tt 

tt 

f 14 a. Cong, and 14 b. 

\ Low. Coal Measures. 
tt 


Middle Division. 


tt 
tt 




5 

29 


Kankakee. 
Otto. 
Kempton Jn. 


5 c. Niagara •*• 
No exposure. 


tt 78 8 

tt 

tt 


35 
50 
71 


Griswold. 
Pontiac. 
Kankakee Jn. 


tt 

14a.&b.LowCLM.««« 

it *( 


f 13 a. Lower Carbon's 
\ Limestone, 15 miles. 


78 


Minonk. 


tt ti 


Galesburg.' "8 

Abingdon. 

Avon. 

Prairie City. 

Bushnell. 

Macomb. 

Colchester. 1 7 

Tennesee. 


r 14 a. Con. and 14 b. 

\ L. Coal Mrs. 54 ms. 
tt 

tt 

tt 

tt 664 

tt 
tt 

tt 


33 
38 
42 
46 
50 
64 
79 
85 


CuUom. 

Charlotte. 

Chatsworth. 

Crumpton. 

Bisk. 

Colfax. 

Barnes. 

Bloomington.^o 


No exposures. 
« 

14a.&b.LowCl.M7»« 

it tt 

(( M 
<f M 
tt U 

14 c. U. CI. Mres. «" 



10. Limestone of the Upper Coal Measures Aill of fossils. 

11. Minute shells in roof of coal seam, probably No. 3. 

12. Upper Coal Measure limestone with fossil shells near Kamsey. 

13. Cmoinnati group, rich in fossils. . 

14. Fosails in roof shales of coal seam, probably coal Ne. 5 or 6. 

15. Outcrop of Burlington limestone 2 miles north of Monmouth. 

16. Burlington limestone rich in fossils. 

17. Roof shales of coal rich in fossil plants, coal No. 2. 

18. Burlington limestone rich in fossils. 

19. Fossils abundant in roof shades of coal No. 5. 

20. Fossils in roof shales of coals No. 2. and 3. 

21. Fossils in roof shales of coal No. 6. 
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GhieAgo, Burlington and Qnlnoy BftUroad. 



Ms. 



GmtkMmi, 



Alt 



228 

227 

242 
962 
268 



Plymouth. 

Augusta. 

Camp Point 

Fowler. 

Quinoy.*' 



{ 



18 a. L. Carb. 1. s. 5 ms. 

14 a. Cong, and 14 b. 

L. OoalMn. 27 ms. 

18 a. L. Carb. 1.8. 18 ms. 

(I 48 8 



Galesborg and Peoria Division. 



164 
169 
180 
188 
190 
209 
217 



Galesburg. 

KnoxYille. 

Maquon. 

Yates City. 

Elmwood.i* 

Kickapoo. 

Peoria. 



14 a. L. Goal Mrs. ^^s 

u 777 

i( 630 

i( 6 78 

II 6S1 

<i 

<< 468 



Galena JuDction. 





6 

18 



Galena Junction. 
East Batayia. 
Aurora. 



6. Niagara. 



601 



640 



Aurora and Btreator Braneh. 




6 
18 
23 
28 
82 
86 
40 
44 
60 



Aurora. 

Oswego. *• 

Yorkville. 

Millington. 

Sheridan. 

Serena. 

Wedron. 

Dayton. 

Ottawa. 

Streator. 



5. Niagara, 
4 c. Cincinnati. 



649 



« 



4 a. Trenton, 21 miles. 



It 



18 a. Lower Coal Mres. 

" [8 a Calcit: in 

" bed of river.] 

8 a. Caloif., 2m8. ««« 

18 a. Low. CI. Mrs. "0 




20 
88 
45 
47 
63 
64 
78 
95 
110 



Buda and RoBhyille Branch. 

14 b. Xower (ioal Mrs. 



Buda.»«» 

Wyoming. 

Brimfield. 

Elmwood.i^ 

Yates City. 

Farmington. 

Cantoni^ 

Lewiston.*® 

Vermont. 

RnshYille.'i 



, u 
u 
u 
u 
u 
it 

M 

u 



6S1 

673 

656 



676 



Aurora and Genera Braneh. 





9 

18 



Aurora. 

Batayia. 

Geneva. 



6. Niagara. 

M 



640 



Chicago* Borlington and Qoln^jr Ballroad. 

Ms. —OmHwued. Alt 

Mendota and Clinton Branch. 




9 
19 
26 
32 
46 
62 
66 



Mendota. 
La Moille. 
Ohio. 
Walnut. 
Deer Grove. 
Prophetstown. 
Fulton. 
Clinton. 



4 a. Trenton. ^^^ 

11 

it 

<i 

4 c. Cincinnati. 

6. Niagara. 
<i 

« 7«T 



Galva and Keithsburg Branch. 




14 
37 
51 
64 
66 
71 



Galva. 

Woodhull. 

Aledo. 

New Boston. 

Keithsburg. 

Oquawka, 

Gladstone. 



661 



13 a. Lower Coal Mres. 



ti 

tt 

u 
u 



678 
646 

18 a. Burlington I. s. 



u 



Burlington and Quincy Branch. 




10 
24 
82 

44 
58 
62 
72 



Burlington. 

Lomaz. 

Adrian. 

Carthage. 

West Point 

Mendon. 

Ursa. 

Quincy.*' 



13 a. L. Carb. Limest. 



t* 
a 

u 

U 
it 



686 



488 



Bock River Division. 




8 
16 
26 
87 
47 



Shabbona. 
Paw Paw. 
Brooklyn. 
Amboy. 
Harmon. 
Rock Falls. 



4 c. Cincinnati, 8 ms. 
4 a. Trenton. 
4 c. Cincinnati, 6 ms. 
4 a. Trenton. 7»» 

4 c. CincinnatL 



11 



Ohioago and Iowa Bailroad. (O. B. * Q.) 




39 
57 
64 
69 
79 
86 
89 
94 
98 
100 
118 



Chicago.'* 

Aurora. 

Hinckley. 

Waterman. 

Shabbona. 

Steward. 

Rochelle. 

Flag Center. 

King's. 

Holcomb. 

Davis Junction. 

Bockford. 



6 c. Niagara. 



it 

u 



580 

«♦• 

746 



4 0. CincinnatL 

« 60f 

4 a. Trenton. 

II 

<i 

u 
i( 



28. 
23. 
14. 
25. 
26. 
27. 
28. 
19. 
In this 
80. 



FoMil plants abundant in roof shales of coal No. 2. 
Limestone of Upper Coal Measores Aill of fossils. 
Fossils in roof shales and limestone over ooal No. 0. 

Fine outcrop of I>evonian shale and limestone betireen tiiese points foil of fossils. 
Niagara fossils occur sparingly at each of these points. 
Fossils abundant in Cincinnati groua 
Fossil plants in roof shales of ooal I^. 8. 

Fossils abundant in roof shales of coal Na 8, and also in that of Na 6. in the shafts opened 
vicinity. 
Upper Coal Measure limestone with a fisw fossils. 
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Clileafio, Burlington nnd Qninoy Bailxond 

Ms. — Continued. Alt. 

Qaincy, Hannibal and Louisiana Branch. 




10 
17 
19 
86 
41 
43 



Quinoj ^* *•• 

Fall Creek. 

Hannibal.^* 

Hulls. 

Rockport.** 

Pike. 

Louisiana.*' 



18 a. Low Carbon. 1.8. 



ti 

u 



468 



6. U. Silu. Niag. group. 



St. Louis and Rook Island Diyision. 





20 

26 

38 

42 

55 

67 

82 

87 

92 

101 

111 

116 

120 

136 

164 

170 

182 

203 

220 

227 

239 

242 

246 

255 

268 

278 

280 

291 



St. Louis. 

East St. Louis. 

Alton.* • 

Upper Alton. 

Brighton. 

Medora. 

Kemper. 

Greenfield. 

Whitehall. 

Winchester.** 

Riggston. 

Chapin. 

ArenzYille. 

Beardstown. 

Frederick. 

Browning. 

Vermont. 

Bushnell. 

Roseyille. 

Monmouth. 

Rio. 

Orion. 

Port Byron. *» 

Rock Island. 

Moline. 

Port Byron Jun. 

Rock Riyer Jun. 

Erie. 

Lyndon. 

R. I. Junction. 

Sterling. 



13 a. Low Carb.l.s.*i« 

. 418 

470 

14a.&b. L. Coal Mrs. 

694 



13 a. Low Carbon 1. s. 

14 a. &b.L. Coal Mrs. 



864 



5 c. Niagara. 
9-11. DoYonian. 



781 
684 



u 



tt 



5. Niagara. 



tt 

tt 
tt 

u 



Sheridan and Paw Paw Branch. 




20 
51 



Paw Paw. 
Sheridan Jun. 
Streator. 



No outcrop. 
. If 

13 a. Low. Coal. 



620 



OhioagOt Book Island and Padflc Bail- 
Ms. ToadU Alt 




16 
30 
40 

51 

61 
71 
76 
84 
94 

99 

100 
114 



Chicago.^* 
Blue Island. 
Mokena. 
JoUet.** y* 

Minooka. 

Morris.'" 

Seneca. 

Marseillies. 

Ottawa. 

Utica. 

La Salle.'* 

Peru.** 
Bureau. 



5. Niag., 48 miles. **• 



tt 



tt 
tt 



541 



{ 



14 a. Cong, and 14 b. 
L. Coal Mrs. 41 ma. 



n 



tt 



tt 



8 a. Cal., 9 ms. ««* 



II 



f 14 b. L.C1. Mr8.*io 

\ and Conglomerate. 
it 



u 




13 
20 
28 
46 



Bureau. 

Henry. 

Sparland. 

Chillicothe. 

Peoria.** 

Pekin. 

Jacksonyille. 



tt 
tt 
tt 
ti 
tt 
tt 
tt 



4»S 

L 



458 
476 
619 



114 
122 
126 
146 
152 
159 
170 
179 
188 



Bureau. 

Tishilwa. 

Sheffield. 

Annawan. 

Atkinson.' ^^ 

Geneseo. 

Colona, 

Moline.'* 

Rock Island.'* 



14L.C.Mrs.&Cong>** 



« 
tt 
tt 
tt 
tt 
tt 



9-12. DcYonian. 



584 



Chioatfo and Alton Railroad.'* 




26 
33 
88 
53 

58 

61 
65 
74 
82 
92 
103 



Chicago.** 
Lemont.'* 7* 
Lockport** 78 
Joliet'* 
Wilmington.' 7 

3raidwood.** 

Braceyille.'* 

Gardner. 

Dwight. 

Odell 

Pontiac. 

Chenoa. 



5. Niagara. 



589 



U 
tt 



541 

4 c. Cincinnati. * * ^ 
r 14a.&14b.Conelo. 
\ and Lower Coal Mrs. 



tt 
tt 
tt 
tt 
tt 
tt 



608 
605 
• 09 
726 

668 
724 



31. Outcrop of coal No. 6. 1^ m* west of the station with numerous fossils in the roof shales. 

32. St. Louis Limestone with nomerous fossils. 

33. Goal Measure fossils abundant in this vicinity. 

34. Outcrop of Keokuk limestone with characteristic fossils 8 miles northeast of the town. 

36. Keokuk limestone 1^ miles south of town with a few oharaoteristio fossils. 

86. Outcrop of St Louis limestone ^ miles east of the station with numerous fossils. 

37. St. Louis limestone in heavy outcrops on Fountain creek 8 miles west of the station, and 
of Chester limestone 2K miles southwest, both formations aboundina in characteristio fossils. 

88. Outcrops of Gneeter limestone on Prairie du Long creek S^ miles north of the station with 
numerous fossils. 

39. Fossils abundant in the limestone over the coal No. 6 7 

40. Fossil plants in roof shales and iron concretions of coal Na 8. 

41. St Louis limestone fossils scarce, 3 miles west of the town outcrops of Hamilton and 
Oomiferons limestone with fossils. i 

42. Band of ferruginous shale abounding in Upper Ck»l Measure fossils. 
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Ms. Ohleaco And Alton Bailroad.—Cbnt Alt. 


Ms. Ohioago and Alton KailFoad.— Cbn<. Alt 


Ill 


Lexington. 
Towanda. 


14L. C. Ms. »»* 

« 810 


Dwlgnt Brancli. 


119 





Chicago.** 


6 c. Niagara. »«» 


124 


Normal. 


u 


74 


Dwight. 


14a.&b.L.C.Mrs.«o» 


126 


Bloomington.*® 


1. tts 


96 


Streator. 


41 680 


146 


Atlanta. 


» 744 


109 


Wenona. 


4f 


167 


Lincoln. 


i( 611 


118 


Varna. 


14 


164 


Broadwell. 'i^ 
Springfield. s« 


14 c. Upper Coal Mres. 
If S9a 


128 
118 


Lacon. 


14a.&b.L.CoalMres. 


186 


Varna. 


14 a. Lower Coal Mres. 


194 


Chatham. 


<i •4S 


122 


La Rose. 


tt 


206 


Virden. 


« 491 


128 


Washburn. 


tt 


210 


Girard. 


<f 4S7 


188 


Caienoyia. 


it 


214 


Nilwood. 


(f 


187 


MetAmora. 


tt 


228 


CarlinTiUe.so.so 


f 14 a. & b. Low. Coal 
t Mrs. &CongL 22 ms. 


144 


Washington. 


tt 745 






238 


Shipman. 
Brighton.^ ^ 


u 6 94 


Chicago, St. lionls and Western Railroad. 


246 





Chicago.** 


6 Niagara. »«» 


267 


Alton.»« ^'^o 


18 a. L. Carb. l.s. 2 me. 


87 


Joliet. 


4( 541 


268 


Upper Alton. 


r 14 a. &b. Lower Coal 
\ Mres. and Conglom. 


89 
93 


Streator. •»<> 
Reading. 


14 a. & b. L. CI Mres.. 

tt 


261 


Milton. 


(4 


98 


Long Point. 


u 


269 


Mitchell. 


18 a. Lower Carb. 1. s. 


108 


Minonk. 


14 a. Lower Coal Mres. 


276 


Venice. 


it 


124 


Roanoke. 


tt 


280 


East St. Louis. 


tt 418 


126 
188 


Eureka. 
Washington. 


tt 


126 


Bloomington.*® 


14 a. L. CLMrs. •«» 


tt 745 


149 


Hopedale. 


<i 


141 


Morton. 


tt 


4 if fV 




/ 14 a. & b. Low. Coal 
1 Mres. and Conglom. 


146 


Groyeland. 


14a.&b.L.Cl.Mfl. »" 


167 


Delayan. 


168 


Pekin. 


44 708 


171 


Mason City. 
Petersburg." 


ti ® 

tt 


161 


Peoria. 


44 468 


187 


St. Lonln and Cairo Railroad* 


216 


Jacksonyille. 
Drake. 


619 

18 a. Lower Carb. 1. s. 




242 





East St. Louis. 


18 a. Low. Carb. l.s.*^" 


266 


Pleasant Hill. 


it 


13 


East Carondelet. 


it 


274 


Quincy Junction. 


6. Niagara. *<>• 


14 
19 
28 
82 


Columbia." 
Attica. 
Waterloo.'* 
Cambria. 


4. 


Jacksonville Division. 


tt 

it 664 





East St. Louis. 


18a.Low.Carb.l.8.*i« 


(( 


8 


Venice. 


it 


87 


RedBud.»« 


44 45 7 


16 


EdwardsTille Jn. 


14 a. and b. 


46 


Baldwin. 


(( 


28 


Alton. *»o 


18 a. Low. Carb. 1.8. 


64 


Sparta. »» 


14a.&b.L.C.Mrs.»** 


28 


Oodfrev. 


14 a. and b. •»» 


76 


Aya. 




86 


Delhi. 


<i 


90 


Murphysboro.*® 


14 a, Low. Car. l.s.*" 


48 


Jerseyyille. 


u 


116 


Jonesboro.** 


« 


48 


Kane. 


18 a. Lower Carb. 1. s. 


186 


Hodge's Park. 


19 Tertiary. 


66 

^% mm 


Carrolton.^* 
WhitiAiall.*^ 




147 


Cairo. 


tt SIS 


66 


• < 




49 


Roodhouse. 


14 a. andb. L.Cl.Mr8. 


Ms. Cairo, Tlnoennes & Chioago R. R. Alt 


91 


Jacksonyille. 


14a.&b.L.Cl.Mrs.«i» 





Vincinnes. 




106 


Ashland. 


l( 628 


10 


St Francisyille. 


14 c. Upper Coal Mres. 


119 


Petersburg. 


« 


26 


Mount Carmel. 


tt 


186 


Mason City. 


t* 


41 


Grayyille.*' 


tt 89 8 


149 


Delayan. 


tt 


66 


Carmi. ' 


tt 401 


167 


Hopedale. 


14 e. Lower Coal Mrs. 


81 


Eldorado.* 1 


44 3 84 


180 


Bloomington.s<^ 


44 8 88 


89 


Harrisburg. "'^ 


14 a. &b. L. Coal Mrs. 








102 


Stonefort 


it 








126 


Vienna. 


18 a. Low. Carbon 1. s. 






« 


161 


Mound City. »»• 


18 & 19 Creta. & Ter'y. 








167 


Cairo. 


(4 888 



43. Numerous fossil shells renjaced with yellow pyrite occur in the roof shales of coal No. 7. 

44. Fine outcrop of Upper Slmrlan and Deronian strata with characteristic fossils. . 



214 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (ILL.) 



ChloAgo * Bftstoni XUinois Railroad. 

Ms. Alt 




20 
84 
88 
62 



69 

86 

108 

182 

140 



Chicago. 
Blue Island. 
Bloom. 
Crete. 
Grant. 



6S9 



683fomenee. 



St. Anne. 

Watseka. 

Hoopston. 

Danville.*' 

Gessle. 



645 

785 



6 Niagara, 86 miles. 



u 
tt 

u 
u 

t* 
$i 



595 

7sa 

T06 
T85 
657 

14 a. &b.L. Coal Mres. 
« 46 miles. 

it 518 

14 c. Upper CI. Mrea. 



Grape Greek DiTialon. 





6 

22 



Danville Jn. 
Grape Creek. 
Sidells. 



14a.&b. L.Cl.M.«i8 



M 



« 



Chloago and Korihwestem Bailroad. 

Council Blaffs and Omaha Line. 




6 
9 
25 
86 
88 
44 
66 
68 
64 
76 



88 
98 
110 
124 
186 
188 



Chicago. 7* 

Austin. 

Oak Park.* I 

Wheaton.«» 

Geneva. 

St Charles. 

Blackberry. 

Cortland. 

DeKalb. 

MalU. 

Bochelle. 



84 Ashton. 



Franklin. 

Dixon. •* 

Sterling.*^ 

Morrison. 

Fulton. 

Clinton. 



6. Niag^ara. 



589 



< 

f 

«( 

M 

4 c. Cincinnati. 
4 a. Trenton. 



807 



U 



696 
718 

& 6. Niagara. 
6. Niagara. 

4 c. CinoinnatL "^ 



( Continued in Iowa. ) 



Chicago, St Paul and Minneapolis Line. 




22 
26 
88 
48 
61 
68 
71 
78 
91 



Chicago.'* 
Arlington Heigh 
Palatine. 
Cary.«* 

Crystal Lake. •« 
Woodstock.** 
Harvard Jn. 
Sharon. 
Clinton Jn. 
Janesville.*^ 



6 Niagara. 

t8.«»'* 

It 

u 
u 
if 
u 

4 c. CinoinnatL 
<( 

u 



58 9 



727 



Milwaukee, Green Bay and Marquette Line. 




12 
21 
86 
46 



Chicago.'* 
Evanston.** 
Highland Park. 
Waukegan.»« 
State line. 



6. Niagara. 



(I 



589 



527 



Chicago and Nortkweetom Bailroad. 

Ms. Rockford, Freeport and Dubuque Line. Alt 





6 

9 

26 

80 

39 

42 

66 

78 

93 

100 

107 

121 



Chicago. 7* 
Austin. 


6. J 


Niagara, 66 mB.*»» 
(I 


Oak Park." 




u 


Wheaton.*" 




It 


Junction. 




u 


Clintonville. 




*t 717 


Elgin. 

Marengo. 

Belvidere. 


4 c. 


« 700 
u 

Cincinnati. 


Rockford. 


4 a. 


Trenton. 


Winnebago. 
Peoatonica. 




it 

it 


Freeport 




it 75» 



Kenosha and Rockford Line. 




16 
21 



it 



Rockford. 

Poplar Grove. 

Capron. 
28 Harvard Jn. 
34|Alden. 

( See Wisconsin. ) 



4 a. Trenton, 18 miles. 



4 c. Cincinnati. 
6. Niagara. 



tt 



Chicago, St Paul and Minneapolis Line. 



77 
78 
86 
90 



Caledonia Jn. 
Caledonia. 
Roscoe. 
Beloit'T 



4 a. Trenton. 

k 

a 
it 



lit 



Sycamore Branch. 




6 



Cortland. 
Sycamore. 



6. Niagara. 
tt 



hak^ Geneva Line. 




39 
66 



Chicago.^* 
Clintonville. 
Crystal Lake. 



6 0. Niagara. 






590 

717 



Crystal Lake Short Line. 




48 
60 
64 
60 
61 
70 



Chicago. 7* 
Crystal Lake. 
McHenry. 
Ringwood. 
Ric&nond. 
(}enoa Jn. 
Lake (Geneva. 



6 e. Niagara. 



it 
it 

it 
ti 
<< 



WabsMh, St. lioule and Paelflo B. B. 



98 
104 
126 
184 
146 
168 
180 
188 
200 



Pontiao. 

Fairbuzy. 

Gibson. 

Foosland. 

Mansfield. 

Monticello. 

Lovington. 

Sullivan. 

Windsor. 



229 Altamont. 



14a.&b.L.Cl.Mr.*«» 
it 

14 0. Upper Coal Mrea. 
tt 

it 

It 

tt 608 

it 

It 616 



46. Fine outcrop of the Kinderhook division of the Lower Carboniferous, with characteriatic 
fossils, and Burlington limestone capping the blnflb. 
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WAlMMh, St. IA«U and PmUIo B. B. 

Ms. Qmtimued. Alt 


Wabasli, St. Iiouii 

Ms. Cont 
Detroit, Toledo, Quii 


B and PAelflo B. B. 

iniMd. Alt 





Streator. 
Manyille. 
Oornell. 
Rowe. 
Chicago Jon. 


14a.&b.L.Cl.Mr8.«»'> 
(1 


ley and Keokuk Line. 


6 
11 
16 
19 



242 
250 
262 
269 
276 
280 
286 
308 
811 

8^8 
839 
348 
862 
878 
885 
895 
418 

426 
486 
446 

446 
453 
462 
467 
476 
481 
488 

452 
457 
463 

474 


Toledo, (see Indi 

State Line. 

Danyille. 

Fairmount. 

Homer. 

Sidney. 

Philo. 

Tolono. 

Bement. 

Gerro Gordo. 


ana.) 14 c. U. Gl. Mrs. 
14 a. Lower Goal Mres. 

*t 618 
It 8 98 


Toledo, Kansas City and St. Joseph Division. 


t* 918 
tt 




4 

18 

17 


Bluffs. 
Naples. 
GriggSTille. 
MaysYille. 


18 a. L. Sub-Garb. L s. 

« 418 

14a.L. CoalMres.«8» 

ti 


14 c. Upper Goal Mres. 
ft 

« SOT 


6 


Pittsfield. 


tt 


Decatur. 

lUiopolis. 

Buffalo. 

Springfield. 

Berlin. 

Alexander. 

Jacksonyille. 

Bluffs. 


ti 


20 
27 
87 
40 
50 


New Balem. 
Hadley. 
Kinderhook.^s 
Hulls. 
Hannibal, Mo. 


" 7 7t 

18 a L. Garb. 1. s. »»« 

t* 478 
U 468 

ti 470 


tt 
tt 

tt 694 
(( 

14 a. Lower Goal Mres. 


Cairo, Vincennes and Chicago Line. 


18 a. Low. Garb. L s. 




10 
16 


Danville. •<>• 

Georgetown. 

Bldge Farm. 

Chnsman. 

Paris. 

Marshall. «i9 

Robinson. 

Flat Rock. 

Pinkstaff. 

Lawrenoeville.®* 

0. & M. Jun. 

Beman. 

Vincennes. 


14 a. Low. Goal Mres. 
« 

ti 685 

ti 

tt 705 

14 c. Upper Goal Mrs. 

tt 60 8 

tt 
tt 

« 424 
« 424 
tt 
it 


Versailles. 
Mount Sterling. 
Clayton. 


18 a. Low. Garbon. 1. s. 

tt 86 9 


28 

80 

52 

81 

90 

97 

102 

103 

108 

112 


Glayton. 

Labuda. 

Bowen. 

Denver. 

Garthage. 

Elraston. 

Hamilton.** 


4i 59 

tt 

tt 

tt 

18 a. Low. Garbon. 1.8. 
tt 

it 


Gamp Point. 
Goatsburg. 
Fowler. 
Quincy. 


14 b. Lower Goal Mres. 

tt 

15 ft Loxir Dftrhnn 1 s 


Chicago, Kansas City and St. Joseph. 


tt 749 





Peoria. *•• 

Pekin. 

Manito. 

Forest City. 

Havana. 

Bath. 

Chandlerrille. 

Virginia. 

Jacksonyille. 


14 a. & b. t. Goal Mrs. 

« 476 

«« 6 78 
« 471 

•• 

tt 608 
ti 619 


St Louis and Chicago Line. 


10 
22 
27 
41 
49 
59 
68 
88 



8 
6 

22 

88 

52 

85 

105 

118 

188 

141 

146 

149 

154 

166 


St Louis, Mo. 

East St. Louis. 

Venice. 

EdwardsTille. 

Staunton. <* 

Litchfield. 

Taylorville. 

Boody. 

Decatur. »»» 

Bement 

Monticello. 

Lodge. 

GalesYille. 

Mansfield. 

Osman. 


18a.L. Sub-G.l.s."» 
it 

14 b. Lower Goal Mres. 
14 c. Upper Goal Mres. 

a 86« 


Harana and Springfield Line. 


14. Goal Mres. 



13 
22 

81 

47 


Springfield. »•» 

Athens. 

Petersburg.'* 

Oakford. 

Harana. 


14 c. Upper Goal Mres. 

14 b. Lower Goal Mres. 
ti 

a 

«« 472 


14 c. Upper Goal Mres. 

14. Goal Mrs. 
<i 

14 c. Upper Goal Mres. 
II 



40. Roof shale and limestone of No. 6 ooal fUU of fossils. 

47. Another outcrop of the same. 

48. Fossils in the limestone orer the ooal. 

49. Outcrop of nearly S60 feet of Chester 'limestone and shale abounding in the characteristic 
iDssilfl of this group. 

60. Fossils in limestone and shale over ooal No. 6. 

61. Fossils of Upper C!oal Measures abundant in shale below the mill dam and two miles east of 
town at the bridse on she wagon road. 

68. Fossils m shale and limestone oyer coal No. 6. 
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W»b»th, St. lionls and Paolflo R. B. 

Ma. 8t Louis and GhlcAgo Line.— CbnfintMd. Alt. 



162 
174 
182 
186 
198 
198 
209 
214 
220 
226 
288 
239 
262 
269 
272 
286 



Howard. 

Gibson. 

Sibley. 

Strawn. 

Forrest. 

Wing. 

Bmington. 

Campus. 

Reddick. 

Essex. 

Ritchie. 

Manhattan. 

Alpine. 

Worth. 

Oak Lawn. 

Chicago.^* 



14 a. & b. Low Coal. 



t€ 
U 
U 



C78 

No exposures. 

4 c. Cincinnati group.? 



It 

u 



Upper Silurian. 

u 



tl 
« 
It 



5 c. Niagara. 



S89 



St. Louis and JacksonyiUe. 



62 
72 
76 
88 
106 



Litchfield. 

Girard. 

Virden. 

Waverly. 

JacksonyiUe. 



14 Coal Mres. *«* 
14o. Up. Coal Mrs." 7 

(( 6 91 

14 a. &. b. L. CI. Mres. 



« 



«19 



Jerseyville Branch. 



Springfield." 
13 Bates. 
26JWayerly. 
36 Palmyra. 
60 Chesterfield. 
69 Fidelity. 
68 Jerseyville. 
81 Jersey Landing. 
85:Grafton. 



14 c. U. CoalMre8.5»2 
« 

14a.&b.L.Cl.Mrs.«»i 
« 

(( 
it 

13 a. Burlington 1. s. 
6 c. Niagara. 



St. I^ouis Coal Bailroad. 




3 
11 
18 
23 
27 



29 

29 
86 
43 
48 



Marion. 

Bainbridge. 

Fredonia. 

Carbondale. 

Glenahl. 

Harrison. 



Murphysboro. 



Grange Hall. 
Vergennes. 
Pyatts. 
Pickneyville. 



14 a. & b. L. Coal Mrs. 



(t 
tt 
tt 
tt 



894 



(( 



425 



It 
tt 
tl 
tt 



444 



Peoria. Decatur & Bvansyille Railroad. 




10 
27 
87 
46 
66 
69 
78 
88 
96 



Peoria.*" 

Pekin. 

Delayan. 

Hartsburg. 

Lincoln. 

Mount Pulaski. 

Warrensburg. 

Decatur. •*• 

Heryey City. 

Dalton. 



14a.&b.L. Cl.Mr.*«» 

it 475 

(( 

tt 613 

tt 

tt 

It 

14 c. Upper Coal Mrs. 

it 707 

tt 6 04 



Peoria, Deoator * Eraiisyllle Railroad. 

Ma. —Continued, AIL 



98 
103 
110 
120 
131 
144 
157 
174 
181 
191 
207 
227 



233 



230 

248 



Bethany. 

Hampton. 

I^elson. 

Mattoon. 

Janesyille. 

Greenup. 

Falmouth. 

Dundas. 

Olney. 

Parkersburg. 

Brown's. 

StuartsTille. 



New Harmony. 



Poseyyille. 
Eyansyille. 



14 c. U.Coal Mres. <>«» 



(I 
tt 
tt 
tl 
tt 

tt 
It 
It 
tt 
tt 



665 

esr 

7*S 
851 

460 



(( 



14 a. & b. L. Cl. 



Mres. 



Chieaco, Milwatiko« And St. Paul R. R. 




6 
14 
24 
82 
39 
47 



Chicago.'* 

Pacific Jun. 

Montrose. 

Deerfield. 

Libertyyille. 

Gumee. 

Russell. 



5 c. Niagara. »87 



ti 

a 

It 
It 
it 
tl 





8 
19 
24 
36 
60 
69 
62 
74 
88 



Chicago. 7* 

Galewood. 

Salt Creek. 

Roselle. 

Elgin. 

Hampshire. 

Genoa. 

Kingston. 

Monroe. 

Byron. 



6. Niagara. 
tt 



tt 
tt 
it 
tt 
tt 



589 



807 
700 



4'c. Cincinnati. 
4 a. Trenton. 



(( 



Racine and S. W. Diyision. 




69 
90 
103 
111 
117 
124 
181 
142 
159 
166 
181 
187 
194 
197 



Racine. 

Beloit.»» 

Dayis*. 

Freeport. 

Florence. 

Shannon. 

Lanark. 

Mt. Carroll.'* 

Sayanna.'* 

Fulton. 

Albany. 

Port Byron. «« 

Hampton. 

Moline.*^ 

Rock Island. « 7 



rSee Wisconsin.) 
4 a. Trenton. 



it 
It 



759 



5. Niagara. 



(( 



4. a. Trenton. 

4 c. Cincinnati. 

tl 

14 b. Niagara. 

14 b. Low. CI. Mrs. • • » 



tt 



Deyonian. 



584 



86 
89 
97 
101 
117 
120 
138 



Stillman Valley. 

Byron. 

Leaf Riyer. 

Adeline. 

Lanark Jn. 

Lanark. 

Sayanna. 



Lower Silurian. 



tt 
tt 

tt 
tt 
tt 
tl 
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Oincimiatl, IndlanapollSt St. liOnls and 
Ms. Chloairo B. B. Alt. 




46 
49 
59 
66 
76 
131 



Lafayette, Ind. 
Sheldon, 111. 
Iroquois. 
St. Mary. 
St. Anne. 
Kankakee. 
Chicago.'* 



5 c. Niagara. 



tt 

tt 

t 

M 



695 
70& 



659 
62« 
6t9 



Grand Tower and Carbondale Railroad. 



10 
16 
19 
24 



Grand Tower.** 

Sand Ridge. 7 2 
Mount Pleasant. 
Mount Carbon. 
Carbondale. 



r 9-11. Devonian, »»* 
\ 13 a. L. Carbon. 1. s. 
14 a. &b.L.C.Mr.««i 



u 
u 



872 
894 



nilnois Midland Railroad. 





22 

27 

81 

67 

71 

87 

96 

128 

142 

166 



166 
/70 

178 



170 
176 



Terre Haute. 

PariQ. 

May*s. 

Redmon. 

Areola. 

Williamsburg. 

Hervey City. 

Decatur. 

Waynesville. 

Armington. 

Morton. 



Morton. 

Groyeland. 

Pekin. 



Farmdale. 
Peoria. 



14 a. &b. L. C.M.*»» 

" [27m8. '0 5 



(( 



14 0. Upper Coal Mres. 

674 



« 
(( 
U 
tt 
tt 
tt 
tt 



707 
666 



« 

14a.&b.L.CoalMre8. 

*< 475 



It 
tt 



588 
468 



IndianapoliSy Bloomins^n A Western B. R. 



74 
86 
107 
116 
118 
128 
141 
161 
166 



186 
198 
202 
211 



Mound City. 
Danyille. 
St. Joseph. 
Urbana. 
Champaign. 
Mahomet. 
Farmer City. 
Le Roy. 
Bloomington. 



177 Danyer's. 



Mackinaw. 
Tremont. 
Pekin. 
Peoria. 



577 

14a.&b.L. Cl.Mr.«aa 



it 
tt 
tt 
<i 
tt 
*t 
tt 
u. 
u 
t. 



782 



• 28 



476 
468 



116Urbana. 
118 Champaign. 



128 
139 
164 



Mahomet. 

Montioello. 

Decatur. 



tt 
tt 
tt 



782 



14 0. Up. CI. Mrs. ««e 



Indianapolla, I>eoatar * Springfield R. B. 



Indianapolis, Bloomington and Western 
Ms. Bailroad.— Otmtinued. Alt 



141 
168 
180 
187 
198 
219 



Deland. 

Clinton. 

Lincoln. 

Burtonview. 

Mason City. 

Havana. 



14 a. & b. L. Coal Mrs. 

tt 7 27 

tt 618 

i< 
tt 

it 4 78 



Illinois flu&d St. lioois Bailroad. 



1 

6 

7 

11 

16 



East St. Louis.* i« 
Centre ville. 
Pittsburgh.** 
Lenz. 
Bellville.*' 



18 a. Low. Carbon, l.s. 

tt 3 79 

14 a. & b. L. Coal Mrs. 
it 



tt 



479 




20 
86 
42 
62 
68 
76 



Decatur. 

Hammond. 

Tuscola. 

Camargo. 

Newman. 

Chrisman. 

lUiana. 



«6|14 c. Upper Coal Mrs. 

* tt 678 

14a.&b.L.C.Mr8.«5T 
ti 

it 6 41 

14 a. & b. L. Coal Mrs. 
<( 



Wabash, Chester A Western Ballroad. 




10 
20 
26 
31 
41 



Tamaroa. 
Pinckneyville.*' 
Cutler. 
Steers Mills. 
Bremen. 
Chester.* • 



14 a. & C. L. Coal Mrs. 



It 
tt 



444 



« 66 7 

18 a. Low. Carbon. l.s. 



« 



JsMksonTille Soath-Bastem Railroad. 




12 
18 
26 
81 
84 
88 
48 
64 
68 
78 
94 
106 
112 



Jacksonyille. •*• 

Franklin. 

Waverly. 

Lewder. 

Virden. •»! 

Girard. 

McVey. 

Bamett. 

Litchfield. 

Sorrento. 

Betterton. 

Keyesport. 

Shattu^k. ^ 

Centralia. " 



14 a. &b.L. Coal Mrs. 

tt 6 96 

tt 6 91 

tt 712 

14 c. Upper Coal Mrs. 

14 c. Up. CI. Mrs. «8 7 

14 Coal Mrs. ««« 

« 6 72 

tt 464 
i< 
tt 

tt 
tt 

14 c. U. CI. Mres. *»* 



I«ake Shore and MiehigiA Southern B. B. 





7 

12 



Chicago.** 
Englewood. 
South Chicago. 



6 c. Niagara. 



tt 



589 
604 
"691 



MiohigMi Central Bailroad. 




14 

36 



Chicago. 7* 
Kensington. 
Lake. 



6. Cincinnati. 



tt 



589 

596 
466 



63. Burlington limestone and Einderhook group. 

64. Eindernook group with a few feet of Devonian and Upper Silurian at the base of the bluff. 
66. Einderhook, Devonian and Upper Silurian, the highest bluffs capped with Burlington 

limestone. 
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HCtohigan Central BaUroad.— CbntintMcI. 

Ms. Joilet Diyiflion. Alt 




16 
24 
82 
87 
45 



Lake. 

Dyer. 

Matteson. 

Frankfort. 

Spencer. 

Joliet.7» 



5. Cincinnati. 



« 

M 
(( 
(I 



6 c. Niagara. 



46e 



T56 
712 
641 



Ohio and Mississippi BaUroad. 





2 

10 

18 

24 

27 

81 

89 

48 

61 

65 

70 

87 

96 

108 

118 

180 

189 

149 



St. Louis. 

East St. Louis. 

Casey ville. 50 

O'Fallon. 

Lebannon. 

Summerfield. 

Trenton. 

Breese. 

Carlyle. 

Sandoval. 

Odin. 

Salem. 

Xenia. 

Flora. 

Clay City. 

Olney. 

Sumner. 

Lawrence ville 5* 

Vinoennes. 



(See Missouri.) * * « 
18 a. L. Car. 1. s. 5 ms. 
14 a. & b. L. Coal Mrs. 

U 545 

» 441 



tt 



500 



14 c. Upper Coal Mrs. 

450 



« 
if 
<f 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
it 



494 
625 
588 

495 

480 
457 



Springfield Division. 





IS 

29 

40 

44 

45 

58 

68 

72 

88 

121 

132 

146 

158 

174 

181 

194 

199 

209 

216 

225 

228 



Beardstown. 

Virginia. 

Pleasant Pl'ns" 

Bradford. 

Coal Shaft. 

Springfield. 

Rochester. 

Edinburg. 

TaylorBville. 

Pan a. 

Altamont. 

Edgewood. 

Louis. 

Flora. 

Fairfield. 

Bamhill. 

Enfield. 

Sacramento. 

Omaha. 

Ridgeway. 

St.L. &S.E.Jun. 

Shawneetown. 



14a.&b.L.C.Mrs.*»« 

« 60 8 

« 606 

tt 581 

14 c. Upper Coal Mres. 

582 



(i 
(( 
It 
tt 
U 
tt 
U 
tt 
tt 
tt 
tt 
tt 
tt 



669 



616 



480 



588 
885 
468 

418 

14 a. Low. CI. Mrs.' «» 

tt S79 

*t 868 



Ms. Bock Island and Peoria Railway. Alt 



OiPeoria. *•• 


14 a. &b.L. Coal Mrs. 


15 
22 


Dunlap. 
Princeville. ' 


ti 

« 719 


81 
86 


Wyoming. 
Toulon. 


ti 

« 7as 


42 

48 


Lafayette. 
Galva. 


tt 

« 8 5T 


58 
62 
68 


Bishop Hill. 
Cambridge. 
Osco. 


« 778 


80 
86 


Coal Valley. 
Milan. 


tt 


91 


Rock Island. 


**9.11Dev. »8* 



Pittsburg, Fort Wayne A Chicago B. JR. 




18 



Chicago.'* 
Hobart. 



5 c. Niagara. 



St. liools, Aton A Terro Hante R. R. 




6 

10 
18 
14 
22 
29 
47 
61 
71 



East St. Louis.* i« 

Centreville. 

Ogles. 

West Bellville. 

BellviUe. 

Freeburg.' • 

New Athens. 

Coulterville. 

Pinckneyville. 

Du Quoin. 



18 a. Low. Carbon. l.s. 

ti 8 79 

14 a. & b. L.Coal Mree. 



tt 

tt 
tt 
it 
tt 
tt 
it 



479 
814 
404 
542 
444 
459 



LoaisvUle * NashvlUe Railroad. 

St. Loais, Evsnsville and Nastiville Line. 




14 




6 



20 
25 
82 
85 
49 
60 
69 
87 
100 



1 

18 
22 
80 
86 
42 



East St. Louis.* i< 
Bellville. *7» 



BeUville. 
O'Fallon. 



Rentchier's. 
Mascoutah. 
New Memphis. 
Venedy. 

NashvUle. »<>» 
Ashley. 
Woodlawn. 
Belle River. 
Shawnee Jun. 



Shawnee Jun. 

McLeansboro. 

Broughton. 

Eldorado. '» 

Equality. 

Cyprese Jun. 

Shawneetown. 



18 a. Low. Carbon. 1. s. 
14 a. & b. L. Coal Mres. 



it 



545 



a 48 5 

(t 411 

« 418 

14 c. Upper Coal Mrs. 

« 549 



tt 
tt 
tt 



495 
486 



It 
tt 
tt 
tt 



486 

500 



884 

14 b. Lower Coal Mrs. 



tt 



840 
868 



56. St. Louis limestone and Lower Goal Measures with characteristic fossils. 

67. Niagara limestone with nnmerouR fossils. 

68. Coal shale 1^ miles nortiieast of station full of fossil shells. 

69. Limestone oyer No. 9 coal with fossils. 

60. Upper Goal Measure limestone fUll of fossils. 

61. Fossils in roof shales and limestone of coals No. 6 and 6. 

62. Goal Measure limestone with fossil corals and shells. 
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Irf>nl8Tille * NashTiUe Bail]road.~Cbn. 

** ^^J. ▼ J Y3K_ ill J ^T _1_ ill It I ^ tftlX 


I«ake Brie A Western Railroad. 


Ms. St. Louis, EvansTiUe and Nashville Line. Alt. 


805 
812 


Hoopstown, ni. 
East Lynn. 


14a.L.C.M.&CgL»i» 


101 


MoLeansboro. 


14 0. Up. Coal Mrs. '^ 00 




118 


Enfield. 


<( 408 


817 


Rankin. 


a 


123 


Carmi. 


« 401 


818 


Pellsville. 


it 


131 


Wabasli. 


« 


827 
841 
351 
357 


Pazton. 
Gibson. 
Saybrook. 
Arrowsmith 


4 c. Cincinnati. 


St. Louis, Vandalla A Terre Haute B. B. 


14a.L.C.Ms.&CongL 

tl 





East St Louis. 


13 a. L. Carb. 1. s. *i« 


tt 


11 


CoUinsville. 


14 a. Low. CI. Mrs.* « 5 


861 


Ellsworth. . 


it 


19 


Troy. 


" 589 


364 


Padua. 


1* 


30 


Highland.^' 


14 b. Up.Cl.Mre8.5»7 


367 


Holder. 


it 


40 
49 


Pocahontas. 
Greenville. 


« 498 

U A *l i( 


877 


Blooming. 80 


ti 8 2S 


•^ O 9 9 




67 


Yandalia. 
St. Elmo. 


U BOO 


lionisTille, EvansvUle A St. Louis R. R. 


81 


Mt. Vernon. Ind. 


407 


86 


Altamont. 


a 616 


8 


Blueford, " 




98 


Effingham. 


tl 58 8 


20 


Wayne, 111. 


14 c. Upper Coal Mres. 


102 


Teutopolis. 


<( 


30 


Fairfield. 


»< 588 


122 


Greenup. 


« 851 


84 


Meriam. 




130 


Casey. «<* 


tt 


47 


Albion. • 




187 


Martinsville. 


« 5 78 


51 


Brown's Cross. 




148 


Marshall.ei 


« 619 


56 


Bellmont. 




151 


Griffiths. 


<( 


65 


Mt. Carmel. 




1B5 


Dennison. 


13 a. Low. Carbon. 1. s. 


74 


E. & T. H. Jun. 




158 


Farrington. 


i( 


75 


Princeton. 


<< 48ft 


166 


Terre Haute. 


** 49 8 


88 
90 


Francisco. 
Oakland 








It 846 


Toledo. Pooria & 


Western Railroad. 


1^ \^ 


^^%mmMt^%Mt^^\M^ 




Jk^^AV^^iK^^y ^k ^P^r^ SV^ %Hr 


V V ^^m^^^^r^ ^l^ ^fc^^B^F^^*^ ^^mfW^^W 


Cliioago and Iowa Railroad. 


OlState Line. 


5. Niagara. 

" 708 


2 


Sheldon. 


89 


Flag Centre. 


4 a. Trenton. 


11 


Wat8eka.«> 


i* 627 


95 


Chana. 


tt 

1 


25 


Gilman. 


U 652 


98 


Honey Creek. 


3 c. St. Peters s. s. 


29 


La Hogue. 


4 0. Cincinnati. 


101 


Oregon. 
Mt. Morris. 


tl 704 


40 


Chatsworth. 


tt 78 2 


108 


4 a. Trenton. 1. s. »o» 


47 


Forrest. 


a 6 78 


114 


Maryland. 


it 941 


62 


Fairbury. 


14a.&b.L.C.Mrs.«»7 


120 


Forreston. 


4< 


68 


Chenoa. 
Meadows. 


724 

14 c. Up. CoalMrs.7«4 


132 


Freeport. 


(( 


67 


Rook Island A Meroer County Railroad. 


78 

92 

99 

109 

111 


£1 Paso. 

Ihireka. 

Washington. 

Hilton. 

Peoria. 

Canton. 

^^ 1 "^ 


u 74 2 

tt 

it 745 

14 a. Lower Coal Mrs. 

ft 46 3 
it 6 56 

f ££ A >f M 






4 

12 

26 


Rock Island. 
Milan. 

Taylor Ridge. 
Cable. 


9-12 Devonian. 5 84 

14 a. & b. L. CI. Mres. 

tt 


139 


Chicago A Bvanston Railroad. 


149 
171 


Cuba. 
Busbnell. 


f fi 74 
« 664 




7 


Chicago. T* 
Flaxton. 


5 c. Nia^ra., ^ 58 1 


189 
195 
215 


Blandinsville. 
La Harpe. 
Burlington. 


« 780 

18 a. L. Carb. L 8. ««7 

tt 


10 


Calvary. 


i< 




195 


La Harpe. 


It 687 





Kankakee. 


5 c. Niagara. '**• 


200 


La Crosse. 


I 


5 


Hawkins. 


(( 


210 


Ferris. 


tt %J7 


11 


Bonfield. 


4 c. Cincinnati gr. 


216 


Elvaston. 


« 668 


18 


Essex. 


tt 


222 


Hamilton. <^* 


tt 


24 


Gardner. 


14a.&b. L. C.Mr.«08 


227 


Warsaw.*' 


tt 


31 


Mazon. 


(( 








86 


Hill Park. 


tt 








48 


Seneca. 


tt 



63. Fine oatcrops of Keokuk limestone with numerous fossils, and geodes containing crystal- 
lised quarts, chalcedony, calcite, dolomite, arragonite, blende and pyrite. 
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Ms. Indianapolia * St. Louis R. B. Alt. 


Central Iowa Bailway. 


72 


Terre Haute, Ind. 




Peoria. «« 


14a.&b.L.CLMr.*«» 


84 


Vermillion. 


14. Coal Measures. 


13 


Hanna. 


u 


91 


Paris. 


«t 708 


18 


Trivoli. 


tt 


100 


Dudley. 


« 


24 


Farmington. 


tt 


106 


Kaneas. 


« 


29 


Claire. 


it 


118 


Charleston. 


(< 


88 


London Mills. 


tt 


129 


Matoon. 


tt 78 3 


43 


Hermon. 


tt 


141 


Windsor. 


U 


49 


Abingdon. 


tt 


152 


Shelbyyille 


4< 


57 


Berwick. 


tt 


168 


Pana. 


({ 


61 


Phelps. 


tt 


181 


Nokomis. 


u 


66 


Monmouth. 


13 a. Low. Carb. 1. s. 


190 


Irving. 


It 


73 


Eleanor. 


tt 


200 


Butler. 


U 78 7 


77 


Little Tork. 


tt 


207 


Litchfield. 


« 


84 


Seaton. 


tt 


217 


Gillespie. 


ii 


92 


Eeithsburg. 


tt 54S 


226 
232 


Bunker Hill. 

Dorseys. 

Bethalto. 


u 
u 
tt 


Champaign and Havana Line. 


237 





Urbana. 


14 a. L. Coal Mres. 


242 


Wann. 


13 a. St. Louis 1. s. 


2 


Champaign. 


« 78 3 


245 


Edwardsville Cro 


ssing. ** 


10 


Seymour. 


tt 


262 


East St. Louis. 
St. Louis. 


73 a. L. Carb. l.s. *!« 

« 416 


15 
21 


White Heat. 


tt 


266 


Monticello. 


ti 








34 


Argenta. 
Decatur. 


tt 


Danville, Olnej & 


t Ohio BiTer B. B. 


45 

18 


14 c. Up. Coal Mrs. ««« 





Danville Jn. 


14. Coal Mres. « i <> 


Lodge. 


ti 


31 


Hume. 


tt 649 


28 


Weldon. 


tt 


49 


Kansas. 


« 


40 


Clinton. 


tt 727 


68 


Casey. 


tt «4» 


50 


Midland City. 


tt 


89 


Willow Hill. 


tt 


52 


Beason. 


tt 


100 


West Liberty. 


tt 


56 


Skelton. 


14 b. Low. Coal Mres. 


109 


Olney. 


tt 


62 

ff A 


Lincoln. 
New Holla,nd. 


tt 






74 




Toledo, Clndnnal 


ti«St.LoaisB.B. 


80 
88 


Mason City. 
Easton. 


tt 


272 


Humerick. 


14 b. Low. CI. Mres. 


<4 


278 


Ridge Farm. 


« 615 


93 


Poplar City. 


tt 


288 


Metcalf. 

T> A 


« 618 

ft 


100 


Havana. 


« 


297 


Brooton. 


tt 


Utchfleld, Carrolt 


on & Western B. B. 


811 


Bushton. 
Trilla. 


U 

tt 






832 


1 


Columbiana. 


13 a. Low. Carbon. 1.8. 


349 


Stewardson. 


tt 


11 


CarroUton. 


ti • 


857 


Fanoher. 
Herrick. 


14 c. Upper CI. Mres. 
tt 


22 


Greenfield. 


14 b. Low. Coal Mres. 


370 


Fnlton County Nar 


row Gange Bailway. 


382 


Boyle. 
Donnellson. 


tt 
tt 






401 





Galesburg. ^ e s 


14a.Cg.&14b.L.C.M. 


407 


Sorrento.^ 


14 b. Lower CI. Mres. 


19 


London Mills. 


V tt 


418 


Alhambra. 


({ 


30 


Fairview. 




431 


Edwardsville. 


{( 


35 


Fiatt. 




450 


East St. Louis. 


13 a. L. Sub. Ca. 1.8.4 18 


40 
50 
61 


Cuba. 

Lewiston. 

Havana. 


** 
-. 


Ms. Indiana, niinois 


ASoufhemB. B. Alt. 







Effingham. 


14o. Up.CoalMrs.««8 






14 


Wheeler. 


(( 








23 


Newton. 


tt 








31 


Willow Hill. 


tt 








37 


Oblong. 


tt 








47 


Robinson. 


« 508 








53 


Palestine. 


tt 









.1. ?^;, Cincinnati group with characteristic fossils, and near Savanna the Niagara limestone caps 
the hills and affords silicified corals in abundance. 
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Ms. Havana, BMitonl & ISastem R. R. Alt. 


Ms. Indiana, Illinois A Iowa Ballroad. Alt. 





West Lebanon. 


Indiana. 





Streator. 


14 a. &b.L.Cl. Mr.«ao 


12 


Alvan. 


14 b. Low. Coal Mres. 


6 


Missal. 


(I 


17 


Henning« 


u 


12 


Budd. 


tt 


26 


Armstrong. 


it 


22 


Dwight. 


tt 609 


84 


Gifford. 


tt 


29 


Wilson. 


tt 


42 


B,antoul.7e 8«i 


14a.&b.L.C.M.&Cg. 


82 


Roddick. 


4 c. Cincinnati Group? 


45 


Prospect. 


14 b. Low. Coal Mres. 


37 


Union HiU. 


(( 


62 


Fisher. 


u 


42 


Goodrich. 


tt 


66 


Dickerson. 


€i 


44 


Cagwin. 


6 c. Niagara. 


68 


Howard. 


tt 


62 


Kankakee.' 


« 6 26 


66 


Delana. 


tl 


68 


Exline. 


(( 


71 


Crumbaught. 


tt 


68 


Momence. 


« «25 


76 


Le Roy. 


It 


68 


Castleton. 


It 



66. Fossils in limestones over No. 9 ooal. 

66. Upper Silurian limestone with numerous fossils. 

67. Deyonian limestone and shale with fossils. 
66. Coal Measures fossils. 

Qiacial Notes by Rev. Q. Frederick Wright. 

69. Garbondale.— The Glacial boundry is between Garbondale and Mankanda. Fine Glacial striee 
are found S^ miles southwest of Garbondale and 6 miles southeast. 

70. Murphysboro. — Glacial boundary about 6 miles south of Murphysboro turning thence to run 
parailel with the Mississipi to the neighborhood of St. Louis. 

71. Eldorado. — ^The railroad crosses the southern boundary of the glaciated area at Eldorado 
and runs nearly parallel with it to Gamie. The boundary runs northeast by southwest. 

72. Sand Ridge. — The western boundary of the glaciated area passes a mile or two west from 
Sand Bidge and runs northwest, following the course of the Misissippi River. 

73. fildorado. — The southeastern boundary of the glaciated loop of Illinois, passes through 
Eldorado, crossing the Wabash near New Harmony. 

Qiacial Notes by Prof. T. C. Cliamberiin. 

74. Ghicago.— Subaqueous till. Lacustrine plain. Beach line. B. ft 0. to Michigan Gentrai 
Junction, and Illinois Gentrai to Desoto, drift plam. 

76. Matteson. — Obscure moraine. 

76. Rantoul.— Moraine. 

77. Porreston.— Osar. 

78. Joliet, Lemont^ Lockport.— Ancient outlet of Lake Michigan. 

79. Frcrm Wilmington to Quincy Junction, deep drift plain. .- » 

80. Bloomiiigton.— Two vegetal beds in drift. 

81. Oak Park.— Beach ridge. 

82. Wheaton.— Moraine ? 

83. Arlington Heights.— Beach ridge. 

84. Gary, Grvstal Lake and Woodstock.— Moraine. 
^. JanesTille.— Glacial flood deposit. 

86. Evanston. Higland Park and Waukegan. Subaqueous drift, beach formations. 

87. Beloit.— Glac&I flood deposits : terraces, Trenton, St. Peters. 

88. St. Louis and R. L Diyision.— Upper Alton to Winchester. Loess. 



I 
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Wisconsin.^ >• 



LIST OF THE CEOLOCICAL FORMATIONS IN WISCONSIN. 



20. Quaternary. } g?|Jg/*«**'-* 

10. Hamilton . , (Milwaukee Cement 
Rock). 

7. Lower Helderberg. 

5 c. Niagara Limestone.* 

5 b. Clinton.^ 

4 c. Cincinnati Shale. 

4 b. Calena Limestone. 



4 a. Trenton Limestone.* 

3 c. St. Peter's Sandstone. 

3 a. Lower Maenesian (Calciferous).* 

2 b. Potsdam Sandstone.^ 

Keweenawan or Copperbearine 
series. 

1 b. Huronlan. 

1 a. Laurentian. 



Cbleafl^ A North- Western Railroad. 

Ms. Chicago, St. Paul & Minneapolis Line. Alt 




90 

98 

104 

107 

111 
116 
122 

128 
138 

188 



Chicago. 
Beloit. 

AfUm. 

Hanoyer. 

Footville. 

Magnolia. 

EyansTille. 

Brooklyn. 

Oregon. 
Syene. 

Madison. 



998 



143 Mendota. 
148iWaiinakee. 



(As before.) 
4 b. Galena 1. s. 
4 a. Trenton 1.8. ^** 

3 0. St. Peter's s. s. 
i 4 a. Trenton 1.8. »»• 
t 8 c. St. Peter's s. s. 
4 a. Trenton 1. 8. »«<> 

4 a. Trenton 1.8. •!» 
8 c. St. Peter's s. s. 

Juno. Tren. and St. P. 
4 a. Trenton 1. 8. ••» 
20. Moraine Drift. 

4 a. Trenton 1.8. •»* 

3 c. St, Peter's s. s. 

3 c. St. Peter's s. s. 

8 a. Lower Mag^.Ls. 
' Moraines, Drumlins. 

8 a. Lower Magn.l.B. 

2 b. Madison s.s. •*• 

Mendota limestone. 
^Potsdam sandstone. 

^\2b. Mad.s.s. 
8 a. Lower Magn.l.s. 
on bluffs. •*« 
2 b. Potsdam 8. s. 



{ 



{ 



{ 



Cbloago A North- Western Railroad. 

Ms. Chicago, 8t. Paul A Minneapolis Line. Alt. 



168 



168 



164 
172 

176 
181 



184 



191 
198 
206 
208 
212 



Dane. 



Lodi. »*» 



Merrimao^. 
Deyil's Lake. 

Baraboo. 
North Freedom. 



Ableman's. 



Reedsburg. 
Layalle. 
Wonowoo. 
Union Centre. 
Elroy. 



{ 



8 a. Lower Mag^.1.8. 

(on top of hieh di- 

yiding ridge.) io*« 

8 a. Lower Mag^.1.8. 

capping bluffs. 

2 b. Mad.8.8. 1 bluff 

2 b.Mend.ss. / sides. 

2 b. Potsdam s. s. 

yalley bottom. 

t«b. Potsdam 8. 8. »9« 

1. Archaean q'rtzite. 

2 b. Potsdam 0. s. 

and conglom. 
1. Arohasan q'rtzite. 
2 b. Potsdam 8Ji.<« I 
2 b. Potsdam s. 8. 
' 1. Archasan q'rtzite. 
2 b. Potsdam 8.s. (in 
gorge 200 ft deep, 
unconformability 
& exact June.)* ^' 
2 b. Potsdam 8. s. '^ff 

• »i 
•11 

944 
969 



{ 

{ 



M 

M 

(4 



« 



1. Prerared by Professor T. G. Chamberlin, of Madison, the State Geologist, and Professors R. D. 
Irying and M. Strong, Assistant Geologists. 

2. Including the Ghamplain and Terrace epochs. 

3. Including four sub-diyisions in the southern part of the State and six in the northam, among 
which are the Racine and Guelph limestones. 

4. The Clinton produces the Iron Ridge iron ore, the fossil ore of other States. 

6. Including two sub-diyisions in the lead region and four in southeastern Wisconsin. 

6. The Calcuerons may include more than the Lower Magnesian. 

7. Including seyeral sub-dlyisi<ms, among them the Madison sandstone and the Mendota lime* 
•tone. 
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Cliicago ft NorUi-l¥estem Railroad.— Cbn. 

Ms. Chicago, St. Paul and Min. Line. Alt. 



212 Eiroy. 

226 Camp Douglas. i^ 

227 Wis. Val. Juno. 
242 Lowery's. 

244 Warren's. 
249 Rudd's. 

266 Bl'k Riyer Falls. 

277 Memllan. 
282 Humbird. 
289 Fairchild. 
299 Augnsia. 
809 Fall Creek. 
821 Eau Claire.' 
823 West Eau Claire. 
832 Elk Mound. 
889 Rusk. 
844 Menom(mee. 
863 Enapp. 

868 Wilson. 
861 Hersey. 

869 Baldwin. 

Hammond. 



2 b. Potsdam s. s. 



{ 



955 

929 

« 92 5 

« 959 

tt 1019 

<< 9 74 

b. Potsdam s. ;^s., 
resting on 1 Arch- 
8Ban grneiss. 



2 b. Potsdam s. s. 



802 
988 



tt 



872 

878 
390 

401 

394 
410 



1018 
1066 
965 
929 
68& 
877 
926 

Pots. S.B./ Glacial »oi 
Pots. 8.8. \ flood pi. «^« 
8 a. Lower Magn. 
20. Quaternary. 



(( 



M 



<t 



t< 



(( 



(( 



Chicag^o & Xorth- Western Railroad.— Con. 

Ms. Minnesota Division.— Conftnued. Alt. 



260 
267 



276 



tt 



it 



Roberts. 
Hudson. 8 



River Falls. 



Stillwater June. 
St. Paul. 



919 
1147 
1168 
1182 

20. Quat. & 8 c. St. 
Peter's. 1100 
Moraine West. io«« 
2 b. Potsdam. '00 



{ 



267 
269 

273 

278 

284 

292 

297 



Salem. 
Winona June. 



La Crosse. 



2 b. Pots.s. s. Ter. 74 9 
2 b. Pots.s. 8. Ter, «5 5 



{ 



Winona June. 
Onalaska. 

Midway. 

Lytles. 

Trempealeau. 

Marshland. 
Winona. 



{ 



8 a. Lower Magn. 

2b.Pot8dam,Glacial 

flood drift, Moraine. 



Moraine hills. 
(See Minnesota.) 



Kenosha and Rd<ricford l^yision. 




6 

10 
12 
16 
19 
22 
27 
44 
72 



Kenosha. 

Pleasant Prairie: 

Woodworth. 

Bristol. 

Salem. 

Fox Riyer. 

Bassett. 

(}enoa Junction. 

Harvard Juno. 

Rockford. 



20. Quaternary. 



tt 
tt 
tt 
tt 
tt 
tt 
tt 



(See Illinois.) 
tt 



OD 

S 

o 



618 
697 
748 
769 
776 
7T8 

842 



2 b. Pots. s. s. L.Mag. 
Valley drift. «»» 



s. 



s. 



2 b. Potsdam s, s. •** 
2 b. Potsdam s. s. 

Valley drift. 
2 b. Potsdam s. 

Valley drift. 
2 b. Potsdam s. 

Valley drift. 
2 b. Pots. s. s. Loess. 
drift. 680 

( Potsdam s.8. 
\ 8 a. Low. Magn. «*» 
(See Minnesota.) 



Milwaakee, Green Bay and Marquette Line. 




46 
61 

60 



Chicago. 
State Line. 
Kenosha. 

Racine Juno.^ 



Minnesota Division. 




212 
217 
227 
233 
246 
266 



Chicago. 

Elroy. 

Glendale. 

Wilton. 

Norwalk.* 

Sparta.^ 

Bangor. 



(As before.) 

i b. Potsdam s. s. 
tt 



986 



M 986 

tt 1020 

« 786 

2b.Pots. 8. 8.Ter. »»« 



62Racine.B 

70 County Line. 
76 Oak Creek. 
81 St. Francis. 
83 Elizabeth St. 

86 Milwaukee.* 

90 Lake Shore June. 

91 Lindivem. 
100 Granville. 
107 Germantown. 
112 Jackson. 

119 West Bend. 

120 Barton. 
126 Kewaskum. 
183 New Cassel. 
140 Eden. 
148 Fond du Lac. 

166 Oshkosh. 

^ 7Q Menasha and 
^'^ Neenah. 



(As before.) 
20. Quaternary. 



{ 



618 

6 c. Niag. (Racine) 
limestone. « * ^ 

6 c. Niag. (Racine) 
limestone. 
20. Quaternary. «»» 



{ 



{ 



tt 



tt 



664 
643 



10. Hamilton cement 
rock. 5** 

6 c. Niagara. 
20. Quaternary. «*> 

tt « # 3 8 

5c. Niagara,Drift.^3 8 

868 
897 

and 

906 

and 



tt 



{ 

{ 
{ 

{ 

{ 



20. Moraine, 

fluvial drift 
20. Moraine, 

fluvial drift. 
20. Mor. and fluvial 

d'ft. 6c. Niag.»*» 
20. Mor. and fluvial 

d'ft. 6 c. Niag. 
20. Mor. and fluvial 

dft. 6 c. Niag. 
f 4 b. GaL red clay 
\ ' dria 7«? 

4 b. Galena. 
4 a.Tren. StrisB, Till 

andRedClay.»«« 
4 a. Tren. Striae, Till 

and Red Clay. »»• 



1. Camp DougUus, Remarkable castellated outliers. 

2. Eau Clair«. Glacial valley drift carved into fine terraces. 

3. Hudson. Potsdam, glacial flood deposits and terraces. 

4. Sparta. Terreces, artesian wells. Tunnels in or below Lower Magnesianlimestone. 

5. ^ctne. Glacial and lacustrine drift. Ancient beach lines. 

6. MtlMoukee, Glacial and lacostrine drifts. 
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Ghieago A North- Western Bailroad* 

Ms. Mil., Green Bay A Marq. Line.— Cbn. Alt. 



180 
185 
190 
192 
198 
208 

214 

218 
222 
228 
283 

237 

242 
252 
256 
268 
264 
882 



West Menasha. 
Appleton. 
Little Chute. 
Eaukauna. 
WrightstowiL 

DePere. 

Ft. Howard and 

Green Bay. 
Duok Creek. 
Big Suamico. 
Little Suamioo. 
Brookside. 

Pensaukee. 

Oconto. 
Cavoits. 
Peshtigo. 
Marinette. 
Monominee. 
Esoanaba, Mioh. 
(Continued 



4 a. Tren. Striae, Till 

and Red Clay. 
/4 b. Galena. '^^^ 
\ Tren., Red Clay. 
4 b.Galena, red clay 

drift. »o» 

4 b. Galena, red clay 

drift. «»» 

4 b. Galena, red clay 

drift. Striae. «»« 
4 b. Galena, red clay 

drift. Striae. »•! 
4 0. Cin. shale. »«® 
4. b. Gal., red clay. 
4 b. Galena, Striae. 



{ 



ti 



20. Quaternary. 

r 4 b. Gal. limestone. 

[ 4 a. Tren. limestone. 
20. Quaternary. 



M 



4 a. Trenton L 8. 

4 b. Galena 1. s. Striae. 
« 

(See Michigan.) 
in Michigan.) 



(Lancaster and Woodman Line.) 





7 

15 

20 



Galena, 111. 
BelVs. 
Benton. 
St Rose. 



82 Platteville. 



4 b. Galena limestone. 

« 

(I 

4 b. Galena 1. 8. 
4 a. Trenton 1. s. 



{ 



(Sheboygan and Western Bailroad.) 







10 
14 

20 

26 
80 
43 
44 
47 
62 
55 
67 



63 



Sheboygan. 

Sheboygan Falls. 

Town Line. 
Plymouth. 

Glenbeulah. 

St Cloud. 
Calvary. 
Fond du Lao. 
Fond du Lac Jc. 
WoodhulL 
Eldorado. 
Rosendale. 
West Rosendale. 

Ripon. 



5 0. Niagara. Sub- 
aqueous drift. *•• 
5 0. Niagara. Sub- 
aqueous drift. **> 
20. Drift. 
20. Red clay, 
r Kettle Range. 
\ Moraine drift. 
5 c. Niag. 1. s. 
Niag. drumlins. 
4 b. Galena 1. s. 



840 
867 

sa? 

940 
746 



(I 



20. Quaternary. 



(i 



11 



II 



876 

691 
868 



r 4 b. Galena 1. s. 
4 a. Trenton L b.*'^ 
8 c. St. Peter's s. s. 

^ 8 a. Lower Magn.Ls. 



Cblcago A North-Westem Bailrcmd. 

 

Ms. (Sheboygan and Western B. B.) — Qm. Alt. 



69 

72 

78 



Green Lake. 

St. Marie. 
Princeton. 



4 a. Trenton L s. 
8 c. St.Peter8S.s.»i» 
8 a. Low. Magn. 1. s. 
3 a. Lower Magn. 1. s. 



{ 



M 



76« 



(Madison and Montford Diyision.) 



165 
176 

182 

184 
188 



Madison. 
Verona. 

Riley's. 

Pine Bluff. 
Mount Horeb, 



193 Blue Mounds. 



197 
203 

212 

220 
223 
227 
228 



287 
239 

241 
248 

251 
257 



243 
246 
251 



234 
238 
245 
247 
249 



258 



254 
256 
257 
260 
262 
264 
268 

275 



Bameverd. 
Ridgeway. 

Dodgevllle. 

Edmund. 
Cobb. 

Montford Juno. 
Montfqrd. 



Preston. 
Lancaster June. 



Fennimore. 
Werley. 

Anderson Mills. 
Woodman. 



Stitzer. 

Liberty. 

Lancaster. 



Livingston. 

Rewey. 

Leslie. 

Mineral Point Jc. 

Platterille Jc. 



Platteville. 



Elmo. 

St Rose. 

Cuba City. 

Benton. 

Strawbridge. 

Buncomb. 

Millbrig. 

Galena. 



i Moraines, drumlins. 
3 a. Low. Magn. **« 
2 b. Pots. & Mad. s.8. 
oraines. 
4 a. Trenton. 
3 c. St Peter's. 

3 a. Lower Magn. 

4 a. Trenton. 
8 c. St Peter's. 

4 b. Galena. 

5 c. Niagara. 
4 c. Hudson River. 
4 b. Galena. 

4 b. Galena. 



{ 



II 



4 b. Galena. 
4 a. Trenton. 
3 c. St. Peter. 
4 b. Galena. 



II 
11 

II 



II 
II 



It 



4 a. Trenton. 
3 c. St Peter. 
3 a Lower Magn. 
2 b. Potsdam. 
2 b. Potsdam. •«! 



4 b. Galena. 



986 



4 a. Trenton and Ga. 



4 b. Galena. 



II 
II 
II 

•I 
II 
II 



f Loess, Terraces. 
\ 4 b. Galena. 
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Chicago * North-Western RallroAd.~Cbn. 

Ms. (Milwaukee to Madison and Montford.) Alt. 




86 

96 

97 

102 

no 

115 
121 
182 
139 
144 
164 

166 



Chicago. 

Milwaukee.' 

NorUi Greenfield. 

Calhoun. 

Waukesha. 

Wales. 

Dousman. 

Sullivan. 

Jefferson Juno. 

Lake Mills. 

London. 

Cottage QroTe. 

Madison. 



{ 



(As before.) 

10. Ham'n cem. rook. 

6 0. Niagara. *•* 
20. Drift. 

6 0. Niagara. 'o* 

20. Kettle Moraine. 

20. Drift, Karnes near. 
20. D'ft,DrumUns.»»» 
20. Drift Karnes., 
20. Drift, Dnunlins. 
20. Drift. 
20. Morainic Drift;. 
3 a. Low. Magn. >^* 
2 b. Pots. & Mad.s. s. 



{ 



(Janesville, Watertown ft Fond da Lac.) 




70 
78 
82 

91 

99 
104 
110 
116 
119 
121 
129 
130 
188 
146 
148 
161 
160 
168 

176 

184 

193 



Chicago. 
Sharon. 
Clinton Juno. 
Shopiere. 

Janesville. 

Milton Junction. 
Koshkonong. 
Ft. Atkinson. 
Jefferson. 
Jefferson Juno. 
Johnson's Creek. 
Watertown Jo. 
Watertown. 
Cl/man. 
Juneau. 

Minnesota Juno. 
Burnett Juno. 
Chester. 
Oakfield. 

Fond du Lao. 

Van Dyne. 

Oshkosh. 



i 



As before.) 
10. Drift. 

t( 941 

20.iyft.4b.Gal.Ls.»** 
f4a.Tren.3c.St.PV8 
\ Glacial flood plain. 
20. Quaternary, •t^ 
20. Drift. •«» 

4 b. Gal., Drift. »•• 
20. Drift. »•• 

20. Drift, Dmmlins. 

«4 771 

4b.GaL,Drumlin8.*si 

Drumlins. *•• 

Drumlins. *^* 

20. Drift. Galena. 



u 



877 



/4 b. Galena L s. 
\ Red Clay. »*• 

Lacustrine deposit. 

4 b. Galena 1. s. 

4 a Trenton 1. s. »»» 



{ 



Ghioago, St. Paul, mil. A Omaha B. B, 

Ms. (St Paul and Lake Superior Diyision.) Alt 



10 

80 
88 

41 

46 
66 



Minneapolis. 

St PauL 

Hudson. 

N. Wisconsin Jo. 

Boardman. 

New Richmond. 
Deer Park. 



{ 



4 a. Trenton. 
3 0. St Peter. 

{Moraine, Glacial 
flood deposits. 
8 b. Potsdam. « »•• 
20. Quaternary. <vt 
/2 b. Potsdam, 
\ Moraine drift. ••* 
8 a. Lower Magn. **> 
20. Moraine. 



Cbieago, St. Paul, Mln. * Omaha R. B. 

Ms. (St Paul and Lake Superior DiT,)^Oon. Alt 



68 
71 
76 

79 
88 
96 

\i 

118 
130 
136 
163 
163 
177 
190 
194 



190 
198 
211 



Clear Lake. 

Clayton. 

Turtle Lake. 

Perley. 

Cumberland. 

Barronett. 

Shell Lake. 

Spooner. 

Veazie. 

Stinnett. 

Hayward. 

Cable. 

Drummond. 

Mason. 

Ashland Juno. 

Ashland. 



Ashland Juno. 

Washbume. 

Bayfield. 



20. Moraine, west. 

c< 

20. Morainic drift. 

u 
«( 
tl 

20. Moraine summit. 

20. Gravel drift, 

20. Glacial fl'd deposit 

4( 
(( 

20. Moraine. 
*t 

20. Red day drift. 

<4 



(( 



(f 



2 b. Potsdam, Drift. 



M 



(Eau Claire and Lake Superior DiTision.) 





10 

26 
83 
42 
49 
66 
81 

118 

189 
160 



Eau Claire.* 

ChippewaF'Ils." 

Bloomer. 

Cartwright. 

Chetek. 

Cameron. 

Rice Lake. 

Spooner. 

Gordon. 

Douglass. 
Superior. 



Pots, and VaLdU«»« 

2 b. Potsdam. 

1. Archaean granite. 
2^b. Potsdam, Drift. 



{ 



t$ 



2 b. Pots., grayel hills. 
2 b. Potsdam. \ Gravel 
" / plain. 
Moraine. 
20. Ancient outlet of 
Lake Superior, 
f 2 b. Potsdam. 
\ Eeweenawan. 
20. Red clay drift 



{ 



(NeUsTille Branch.) 




14 



Neilsville. 
Merillan. 



2 b. Potsdam s. s. 



Chloago, MUwaiikee A St. Paul Ballroad* 

Ms. (Chicago, St Paul ft Minneapolis Line.) Alt 




43 
62 
63 
62 

86 

98 
109 

109 



Chicago. 

Wadsworth. 

Kenosha Juno. 

Truesdell. 

W. U. Junction. 

Milwaukee.* 

Brookfield. 
Pewaukee. 

HarCland. 



As before.) 
~>. Quaternary. 



^ 






• 79 

• 79 



10. Hamilton, MIL 
Cement Rook. ««« 
6 0. Niagara L b. 
20. Quaternary. <** 
6o. Niag., Strifls, 
Drumlimi east * ^ * 
20. Moraine' 

flBTial drift. •>• 



{ 

2( 

{ 
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CbietkgOf MUwaulMe A St. Paul Railroad. 

Hs. (Chicago, St Paul and Min. Line.)— Cbn. Alt. 



Ill 

116 

129 

180 
189 
144 

148 

162 
168 
168 

168 

176 

198 

202 
209 
212 
220 
226 
288 
242 
249 
266 
266 
270 
277 

280 

410 
420 



Naehotah. 

OoonomowoOf 

Watertown. 

Wateitown Jo. 

ReeBeyille. 

Elba. 

Columbns. 

Fall River. 

Doylestown. 

Rio. 

Wyooena. 

Portage City.» 

Eilboum.' 

Lyndon. 

Lemonweir. 

Mauston. 

Lisbon. 

CampD'glaB. •«• 

Tomah. 

Greenfield. 

Lafayette. 

Sparta.^ 

Bangor. 

West Salem. 

Winona Juno. 

La Crosse. 

St. Paul. 
Minneapolis. 



• 87 

• 98 



20. Moraine, 
fluvial drift. 

u 881 

4 b. Galena L s., 
drumlins. 

« 8Sl 

20. Drumlins. 

L.. Magn. 1. s. 
drift. "* 

i( 985 

U 98 8 



{ 
{ 



{ 



{ 

2 



u 



2 b. Madison s. s 
2 b. Mendotas.s. 
, 2 b. Pots. 8. 8. •»» 
2 b. Potsdam s. s. 
2 b. Pots. 8. 8. finely 
exposed in dalles 
of Wisconsin. ••» 
2 b. Potsdam s. s. 

4< 894 

« r fine cas- 
**i tellated 
** ( outliers. 

« 9CT 

M 
M 

ti l< f88 

2 b. Pots. 8. 8. ter. »»» 

n 

U 058 

2 b.Pots. s.s.,8 a. Low. 
Magn.val.dU»»» 
(See Minnesota.) 

° 4< 



{ 



(Prairie du Chien Division.) 



6 

10 
14 
17 

21 

28 
81 

87 



Milwaukee.' 

Wauwatosa. 

Elm Grove. 
Brookfield Jo. 
Forest House. 

Waukesha. 

Genesee.* 
North Prairie.^' 



Eagle. 



11 



10. Ham. cement r'ok 
6 C.Niagara 1.b. ^*^ 
6 0. Niagara. StrisD, 
Drift. ••» 

20. Quaternary. »*» 

884 



ii 



{ 



818 

6 C.Niagara. StrisB, 
Drift. •«» 

u 908 

20. Quaternary. •^^ 
f Kettle Moraine ««< 
\ Glacial gravel plain. 



Chicago, miwankee A St. Paul Bidlroad* 

Ms. (Prairie du Chien Division.)— Con. Alt. 



42 

61 

66 

62 
64 

71 

81 

89 

96 
102 



110 

116 
119 
126 

182 

189 
146 
161 
166 
176 
188 
186 
194 



64 
71 



78 

88 

80 
106 
118 
127 
188 



Palmyra. 

Whitewater.^" 

^ma. 

Milton." 
Milton Junction. 

Edgerton. 

Stoughton. 

McFarland. 

Madison. 
Middleton. 



Cross Plains. 

Black Earth. 

Maiomanie. 

Arena. 

Spring Green. 

Lone Rook. 
Avoca. 
Muscoda. 
Boscobel. 
Wauieka. 
Wright's Ferry. 
Bridgeport 
Frie du Ohien." 



Milton Junction. 
Janesville, 



Hanover. 

Orford. 

Brodhead.1* 

Monroe.^* 

Browntown. 

Ghratiot. 

Shulsburg. 



/ Inner border of Eei- 
\ tie Moraine. *•• 
4 b. Galena 1. s. »*• 
20. Quat., feeble 
moraine, E. **• 
Quaternary. • ' * 

ti 8 77 

4 a. Trenton. »»» 
8c.StP.s.s.d'fthills 
20.Quat.heavyd'ft.8»» 
20. Heavy drift. ••» 
8 a. Low. Magn. 1. s. 
20. Mor. drift. «*» 
8 a. Low. Magn. 1. s. 
2 b. Madison s. s. 
2 b. Mendota 1. s. 
2 b. Pots. 8. s. • »» 
8 a. Low. Magn. 1. s. 
(Kettle Moraine.) 
2 b. Mad. 8. 8. r bluff 
2 b. Men. 1. s. \ sides 
2 b. Pots. 8. 8. valley 
bottom. • ' • 

it 810 

i< 778 

2 b. Potsdam s. 8. f** 
' 8 a. Low. Magn. 

on bluffs. »«« 
2 b. Potsdam s. s. on 
low ground. *®* 
r2. b. Pots, inthe 
valley. Ad-»»» 
jaoent bluffs* •' 
capped with 8«'' 
a. Low. Magn.**> 
limestone. 
8 a. Lower Magn. *>> 

« 619 



877 
818 



29. Quaternary. 

4 a. Trenton. 

8 c. St. Peter's, gla- 
cial flood plain. 

4 a. Tren. 1. s. glacial 
b'kwaterpl'n.»«o 

4 a. Tren. 1.8. «•' 

3 c. St. P. 8. 8., Drift. I 
St. Peter's 8. s. »9»^ 
4 b. Galena L 8. <'» 
4 b. Galena 1. s. 

<( 788- 



<« 



7. Portage CMu. Fluvial drifL moraine between Portage and Kilboum. 

8. KWtowm, Beautifiil exhibitions of fluvial erosion in Dalles of the Wisconsin. 

9. Genesee. Drumlinn east and moraine and kames. west of Genesee. 

10. Norik Prairie. Till, fluvial drift ; moraines and kames east and west of this place. 

11. EomU, Glacial flood plains. 

12. WhitwKtUr, Dmmlins ; strice. Kettle moraine sonth of this place. 

15. Milton, Moraines north and south, glacial flood drift. 
14. Prairie du CMen. Potsdam ; valley drift ; artesian wells. 

1& Brodhead, Trenton (cappinjK bluffs east). Glacial flood plain. 

16. Monroe, Border of drift. Glacial gravel capped with tiu. 
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GhieagOy lOlwaiikee A St. Paul Bailroad. 

Ms. Madison Diyision. Alt 



O.Madison. 



12 
18 

20 
23 



Sun Prairie. 
Deanville. 

Marshall. . 
Waterloo." 



27^Hubbleton. 
STIWatertown Juno. 



8 a. Lower Magn. • * • 
4 a. Trenton, Drift. 

4 a. Trent. Drift. 
Drumlins. * ' • 
/20. Quat 4 a. Trent. 
\ Drift; Drumlins.® •* 

4 a. Trenton 1.8. »!• 

8 a. Lower Magn. l.s. 

1 a. Arch. Quartzite. 
Subaqueous drift. 
4 b. Galena 1. s. ^^^ 



Northern Division. 





9 
16 
20 
25 

83 



87 

41 
46 

47 



76 

54 
69 
.68 
76 



88 



Milwaukee. ^ 

Schwartzburg;. 
Granville. 
Germantown. 
Richfield." 

Schleisingyille. 

Hartford. 

Rubicon. 
Woodland. 

Iron Ridge. 



Fond du Lac. 



Horicon June. 
Burnett Juno. 
Waupun. 
Brandon. 

Ripon. 



{ 



10. Hamilton, Mil- 
waukee Cem.Rock 
6 0. Niagara 1. 8. '** 

M 648 

<( 7S8 

u 863 

20. Quaternary. »»» 

{Kettle Moraine. 
Glac'lfloodd'ft."" 

5 c. Niag. 1. 8. 

5 b. Clin, iron ore. ® * • 
4 c. Cin. shale. 

20. Quaternary, i^i® 

« 951 

6 c. Niagara 1. s. 
6 b. Clin, iron ore. • ' • 
4 c. Cin. Shale. 



{ 

2C 

( 






4 b. Galena. »«» 
Red drift clay. 



20. Quaternary. 



« 



884 

8rr 

4 b. Gal., StrisB. »•* 
20. Quaternary, looo 

4 b. Galena 1. s. 

4 a. Trenton 1.8. •»<> 

8 c. St. Peter's s. s. 

8 a. Lower Magn. l.s. 



96 


Berlin. " 


' 8 a. Lower Magn. l.s. 
. 2b.Potsdams.8.»«« 
1 Arch.Porphyry. 


90 
102 


Picket's. 
Oshkosh. 


4 a. Trenton limestone, 
r 4 b. Galena 1. 8. »08 
\ 4 a. Trenton 1. 8. 



90 
96 

99 

104 



Rush Lake. 
Waukau. 

Omro. 

Winneconne. '^ 



3 a. L. Magn., Striae. ^ * * 
L. Magn. Red d'ft clay, 
f 20. Quat., Red drift 
\ clay. 
3 a. L. Magn. 1. s. 



Chloftgo, Milw»iifcee A St. Paul BaOroad. 

Ms. Northern Diyision.— CbnMntted. Alt. 



64 
67 
69 

68 

69 

74 



80 

90 
98 



Horicon June. 
Minnesota June. 
Rolling Prairie. 

BeaTer Dam. 

Fox Lake June. 

Randolph. 



Cambria. 

Pardeeville. 
Portage City. » 



20. Quaternary. 



(( 



(I 



884 
936 
941 

r 4 b. Galena Is »i« 
\ Tren. l.s., drumlins. 
4 a. Trenton 1. s. * " 
f4aTrentonl. 8. ^s* 
J 8 c. St Peter's s. a. 
(8 a. Lower Magn.1.8. 

8 a.Lower Magn. 1.8. 

2 b. Madison 8.8.»«* 

2 b. Mendota 1. s. 

2 b. Potsdam 8. s. 
2 b. Potsdam 8. s. ^xo 




1 

12 

16 

21 

26 

89 



Madison and Portage Division. 
(As before.) 



Madison. 
East Madison. 

Windsor. 

Morrison. 

Arlington. 

Poynette. 
Portage. 



848 
846 

8 a. Lower Magn.1.8. 

2 b. Potsdam 8.S.8 8 « 
8 a. L. Magn. L 8. »«* 

8 c. St. Peter's 8. b. 

8 a. L. Mag.l.s. i«o* 
2 b. Potsdam s. s. 



K 



79% 



Baclne and Southwestern Division. 




2 
8 
10 
16 
18 
27 

31 

84 

41 

46 

60 
64 
69 

69 







Racine. ^ 

Junction. 

W. V. Juno. 

Windsor. 

Union Grove. 

Eansasville. 

Burlington. 

Lyons. 

Springfield. 

Elkhom. 

Delavan. 

Darien. 
Allen's Grove. 
Clinton. 



Beloit. 



(Continued 



Eagle. 



6 Troy Center. >i 



Niag. (Racine) Is. «" 



(i 



Deep drift, (Till) »»» 

883 



*( 
it 



t€ 



760 
SIS 

6 0. Niae., Moraine^ *i 
/ Niag. Is. Moraine* <> ® 
\ Till & gravel hills. 
/ 20. Till and gravel 
\ hills. »*» 

20. Heavy drift. »•! 
/ 20. " Till 

\ & gravel »«* 
20. Moraine. »** 

Heavy drift. 8»i 

*l 941 

{Galena & Trenton Is. 
St. Peter's s. 6. 
Glac'l flood grav.»*o 
in Illinois.) 



Kettle Moraine. 
Heavy drift. 



948 
878 



17. Waterloo. Drumlins ; heavy drift ; boulder train. 

18. BichfieUL Heavy drift ; kettle moraine west. 

19. Berlin. Red clay drift ; boulder train. 

20. Winneconne, Lower magneslan limestone domes east ; heavy drift 

21. Troy Centre. Till and glacial flood deposits. 

22. Am?ier8t, Moraine east; glacial flood plain west of this place. 
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Cmcago, Milwaukee A St. Paul Ballroad. 

Ms. Baoine and Soathwestem "Diy.—Con. Alt 



9 
11 
17 



Mayhew'flu 

Fayette. 
Elkbom. 



20. Heavy drift. 






4( 



861 
991 



Wisconsin Valley Diyislon. 





7 

10 

18 

29 

42 

61 
60 
70 
76 
89 
08 
102 
107 



Tomah. 

Valley Junotion. 

Norway. 

Beayer. 

Remington. 

Port Edwards. 

Centralia. 
Rudolph. 
Junction City. 
Enowlton. 
Mosinee. 
Waiisau. 
Trap City. 
Pine RiTer. 
Merrill. 



2 b. Potsdam s. s. ^^f 

u 984 

U 98 5 

4( 96 8 

« 981 

{2 b. Potsdam 8. b. on 
l.Arc'n Gneiss. «" 

u 1016 

1. Arohsean,Drift.ii«< 

« 1145 

« 1181 

It 

« Ita7 

M 



Mineral Point Diyislon. 



10 

20 
28 


10 
16 

26 

83 



Mineral Point. 

Calamine, 

Belmont. 
PlatteTille. 



Mineral Point 

Calamine. 

Darlington. 

Gratiot. 

Warren. 



4 b. Gal. L 8. 

4 a. Trent. 1. 8. •»« 

8 c. St. Peter's 8. s. 

4 b. Gal. 1. 8. 

4 a. Trent. 1. 8. '^^ 

8 0. St. Peter's s. s. 
4 b. Galena limestone. 

4 b. Galena 1. 8. 

4 a. Trenton 1. 8. 
(As before.) •»» 

If 818 

4 a. Trent. 1. 8. «<>» 
4 b. Gal. 1.8. »«• 
4 a. Trent. 1. 8. 

(See Illinois.) 



{ 



{ 



{ 



Prairie da Ghien Diyiaion.— Cbn. 



119 
127 

129 

189 
145 
149 
155 



Mazomanie. 
Sank City. 

PrarieduSao. >^ 



Lone Rook. 
Richland City. 
Twin Bluffs. 
Richland Cent. 



Pots. s.s.,Val. drift. ^»» 
8 a. L. Mag. 1. s. 
2 b. Pots. »88 

8 a. L. Mag. 1. 8. 
2 b. Pots. 



2 b. Pots, in val. ^04 
Adjacent bluffs oap'd 
wiUi 8 a. L. Mag. 1. s. 
8 a. L. Mag. 1. s. 



Chippewa Valley Diyislon. 




1 



Wabasha, Minn. 
Reads June. 



2 b. Potsdam s. s. 
Alluvial bottoms. 



Chicago, MUwanfcee A St. Paul Ballroad* 

Ms. Chippewa Valley Diyislon.— Cbn. Alt. 



19Durand. 

25 Red Cedar. 

26 Red Cedar June. 

82 
48 



47 
48 
54 
56 
62 



Meridean. 

Porterville. 

Shawtown. 
Eau Claire. * 
Lafayette Mills. 
Badger Mills. 
Chip'ewa Falls." 



2 b.Pot8. Bluffs cap'd 
with 8 a. L. Mag. Is. 
Valley d'ft, terraces. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj.hills. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj.hills. 
2 b. Pots. & 8 a. L. 
Mag.l.s.in adj.hills. 
2 b. Pots. & 8 a. L. 
Mag.Ls-in ac^j. hills. 
20. Glac. val. d»ft. •»<> 
/ Terraces, 2 b. Pots. 

\ 8.8. ««« 

Terraces, 2 b. Pots. s.s. 
1. ArohsBan granite. 
2 b. Potsdam 8. 8. 



{ 

V 

{ 
{ 

{ 



{ 



Menomonee Branch. 



26 



28 



41 



Red Cedar Juno. 



Dunnville. 



Menomonee. 



{ 



Val. d'ft. terraces; 
2 b. Pots. & 8 a. L. 
Mag. in hills. 

{Val. d'ft. terraces; 
2 b. Pots. & 8 a. L. 
Mag. in hills, 
r 2 b Pots., Glac. flood 
\ plain, terraces. * ^ * 



Green Bay, Winona A St. Paul Railroad. 





10 

17 

28 
81 

89 

46 
50 
55 
61 

78 

82 

96 

111 
119 



Green Bay. 

Oneida. 

Seymour. 

Black Creek. 
Shiocton. 

New London. 

Royalton. 
Manawa. 
Ogdensburg. 
Scandinavia, 

Amherst '■ 

Plover. 

Grand Rapids. 

DexterviUe. 
Scranton. 



{ 



5 c. Niag. 1. 8. 

4 c. Cin. shale. »•» 

4 b. Galena 1. s. 

4 a. Trenton 1. s. 
8 c. St. Peter's 8. s. 
8 a. Lower Magn. 1. s. 
20. Quaternary. 
8 a. L. Magnesian 

1. 8. 
2 b. Potsdam s. s., 
Red clay drift. 
20. Quaternary. ««» 

U 8 24 

u 8 70 

Kettle Mor. W. of »«» 

( Kettle Moraine. 104* 

(2 b. Potsdam s. s. 

Glacial flood plain. 

1. ArchsBan Gneiss 

overlaid by 1024 

2 b. Potsdam s. s. and 

[ altering into Kaolhi. 

2 b. Pots. s. 8. 1001 

(i 962 



23. Chippewa Falis. Olaoial flood deposit ; terraces. 

24. Sauk Citu* Drift Margin. Border of the driftless area. 
26. Prairie Du 8ae. Kettle moraine and valley overwash. 

26. Tfkibatha. Blofb caoped with Lower Magnesian limestone. Valley drift terraees. 
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Green Bay, IHnoiiA A St. PahI 
Hi. Ballroad.— Cbntinued. Alt. 



142 
149 
168 
169 
166 
172 
179 
193 

210 

214 



Hatfield. 

Merrillftn. 

Alma Center. 

Hizton. 

Taylor. 

Blair. 

WMtehaU. 

Arcadia. 

Marshland. 

Winona. 



2 b. Potsdam s. s. 

It 94S 

M 
« 
« 



M 



" Val. d'tTer. 
2 b. Pots. 8. 8. •»• 
8 a. L. Magn. 1.8. 
(See Minnesota.) •^^ 



{ 



MUwanfceey lAke Shore A Western R.R. 



4 
6 

10 

18 
20 

26 

81 

83 

88 
42 
46 
48 

52 

68 

64 
69 

77 

84 

69 
91 
94 
100 
104 
108 
.118 
116 

120 

"77 
84 



Milwaukee. * 

Lake Shore Juno. 
White Fish Bay. 

DUlman's. 

Mequon. 
Ulao. 

Port Washington. 

Decker's. 

Belgium. 

Cedar Grove. 
Oostburg. 
Wilson. 
Weeden'8. 

Sheboygan. 

MoseL 

Centreville. 
Newton. 

Manitowoc. 

Branch. 

Cato. 

Grimms. 

Reedville. 

Brillion. 

Forest Junction. 

Dundas. 

Eaukauna. 

Little Chute. 

Appleton, 



Manitowoc. 
Two Rivera. 



lO.Hamilton Cement 

Rook. »«* 

6 0. Niagara 1. s. 

20. Quaternary. •** 

10. Hamilton, Bed 

clay drift. •»* 

20. Quat., Red clay 

drift. ••• 

II 

« 69 r 

6 c. Niag., Bed drift 
clay. ••• 

« T5 6 

20. Quat. Bed drift 
day. »" 



it 

M 
<l 

•4 



697 
696 



TOO 

5 0. Niag. 1. 8., Red 
clay drift, Striae.* »» 

20. Quat. Red drift, 
clay. «•» 

« 68 7 

l< 65 7 

6 c. Niag. L s. Red 
drift clay. »»« 

20. Moraine west. »*» 
6 c. Niagara. •** 



i< 



(( 



645 



20. Quaternary. 
4 b. Galena. 



{ 



ISO 
882 

655 
707 

4 b. Galena 1. s. »i» 
4 a. Trenton 1. s. 



20. Quaternary. »»« 

586 



u 



Ms. 



pukee, lAke Shore • 
Ballroad.— Cbnttmied. 



AH. 



78 

89 
94 



Manitowoc. 

Cato. 
Reedsville. 



{ 



6 c. Niag., Red drift 
clay. »»» 

« 814 

830 



u 



100 

104 
118 
116 
120 
122 
184 
140 
141 
160 
167 
164 
176 
188 
192 
198 
202 
208 
209 
217 
220 
226 
286 
241 
267 
298 

810 



Brillion. 

Forest Juno. 

Eaukauna. 

Little Chute. 

Appleton. 

Appleton June. 

Hortonsville Jun. 

New London. 

New London Jun. 

Bear Creek. 

Clintonville. 

Marion. 

Tigerton. 

Eland Juno. 

Bimamwood. 

Aniwa. 

Elmhurst. 

Antigo. 

Wolf River June. 

Bryant. 

Malcom. 

Summit Lake. 

Pelican. 

Monico. 

Eagle River. 

Watersmeet. 

Gogebic. 



r 6 0. Niag. Red drift 

\ clay. 

20. Quaternary. >>• 



u 



n 



732 



706 

4 a. Trent., Red Clay. 
8 a. L. Magn., drift. 



u 





2 

22 



Eland Juno. 

Norris. 

Wausau. 



20. Drift. 
i< 



« 



1. Archsean granite. 

1. Archsean, Drift. 
« 

u 
it 

Archaean, Glao.gravel. 

<( 41 

C( 11 

'* Moraine. 



<i 



<4 



« Heavy d'ft. 
II « 



« 

M 



44 

« 



rib. Potsdam, 
•j Eeweenawan. 
(lb. Huronian. 



1 Archsean Gran, d'ft; 
20. Drift. 
1 Archaean. 



miwaiikee A Northern Ballvoad* 

Milwaukee DiviBlon. 



18 
28 
26 
29 
36 
41 
46 
60 
66 

62 

68 
72 

79 
86 



Milwaukee. * 

Schwartsburg. 

Thienville. 

Cedarburg. 

Grafton. 

Saukville. 

Fredonia. 

Random. 

Sherman. 

Waldo. 

Plymouth. 

Elkhart Lake. 

Kiel. 

Holstein. 

Hayton. 

Chilton. 

Hilbert 



{ 



648 



lO.Hamilton Cement 
Rock Drift. *«* 

6 c. Niagara 1. s. 
6 c. Niagara. 
20. Quaternary. 
6 c. Niagara 1. 8. '^> 

768 

788 

20. Quaternary. »»» 

88S 



« 



( 



4i 

44 
44 



886 
844 
944 



20. Moi;^ine. 

Kettle Range. 
6 c. Niag., Mor. E.»i5 

20. Quaternary. 

823 



44 
44 
14 



815 
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MUWAiikee A Norfhem Railroads— Gm. 

Ms. Milwaukee DiTision. Alt. 



86 
91 

99 

109 

118 

114 

119 
124 
128 
141 
146 
158 
156 
159 
165 
177 

185 
187 

168 
176 
185 



Hilbert. 

Forest Junction. 
Holland. 
Ghreenleaf. 
Ledgeville. 
De Pere. 

Green Bay. 

Ft. Howard. 

Crormier 

Tremble. 

Gardner. 

Grand Trunk Jc. 

Maple Valley. 

Coleman.'' 

Pound. 

Beayer. 

Ellis June. 

Porterfield. 



Marinette. 
Menominee. 



Noquebay. 

Wausaukee. 

Pike. 



20. Quaternary. 



C4 
41 
tt 



880 



5 0. Niagara. 
4b.Gal.,R.C.dU»" 

5 c. Niagara L s. 

4 Cin. shale. > * * 

4 b. Gal. 1. s. 

4 b. Gal., 1. B.f La- 
custrine clay. **^ 
4 b. Gal., drift. 
20 Drift. 



i{ 



<i 



8. L. Magn.y Drift. 



it 

14 



2 b. Pots. 8. s., Drift. 
2 b. Pots.i sand plains. 
1. Archffian, Drift. 



4 b. Gal., drift, Strin. 

44 



1. ArohsBan, Drift. 



44 
tt 



Appleton Branch. 




6 
11 
15 
16 
21 



Hilbert. 
Sherwood. 
Lake Park. 
Menasha. •*' 
Neenah. 
Appleton. 



20. Quaternary. •>» 
5 c. Niagara 1. s. ^ * * 
Lacustrine drift. 
4 b. GaL Ls 4 a.Tren. Ls. 

« 748 

44 715 



Wlseonain Central IJne. 



82 

89 
48 
67 
66 
74 
88 

84 

88 
98 

97 



Milwaukee. * 

Schleisingerrille 

AUentown. 
Theresa. 
Hamilton. 
Fond du Lac. 
Van Dyne. 
South Oshkosh. 

Oshkosh. 

State HospitaL 
Snells. 

Neenah. 



10. Hamilton CemH 
Rock. »»* 
5 c. Niagara 1. s. 
f 20. Kettle Moraine, 
\ Glac. flood deposit. 
5 0. Niagara Is., Drift. 



{ 



44 
tt 



4 b. GaL L 8. »*• 

Lacustrine drift. 



44 



f Galena & Trenton Is. 
\ Lacustrine d'ft. *»• 
Lacustrine drift. ^^^ 



4( 



{Galena & Trenton Is. 
Striae, Drift. 



86 
92 

98 



Hilbert. 
Sherwood. 

Menasha. 



20. Quaternary. 

5 c. Niag. Ls. *«* 

4GaLLs. «" 

4 a. Trent. 1. s. 



{ 



Ms. Wlseonaln OentrSI Une.— Oon. Alt. 



107 



110 Dale. 

124 ^eyanwega. 

181 Waupaca. 

188 Sheridan, ^oi'r 

144 Amherst. 



160 

171 

175 

188 

192 
195 
200 
207 
211 
218 
219 
226 
236 
247 
254 

267 

268 

278 
285 

288 

298 

807 
810 
818 
824 
888 
888 
846 
849 
868 
867 
872 



Medina. 



Stevens* Point 

Junction City. 
Milladore. 

Aubumdale. 

Marshfield. 

Mannyille. 

Spencer. 

Unity. 

Colby. 

Abbotsford. 

Curtiss. 

Withee. 

Thorpe. 

Boyd. 

Cadott 

ChipVaFaUs." 

St Croix June. 

Morris. 
WiswelL 

Colfax. 

Lochiel. 

Barker."' 

Downing. 

Emerald. 

Cylon. 

New Richmond. 

Clarendon. 

St Croix. 

Areola. 

Castle. 

LakePhalenJc. 

St. Paul. 



8 a. L. Mag. Is. 



818 



44 



2 b. Pots. 8S. »" 

1. Archsean. «»» 

Kettle Moraine. 

tt 1089 

rPots. SB. and Arch. 

•I Gneiss. GL flood 

I plain. io»« 

1. ArchsBan. *i*» 

(4 

1. Arch, overl'd by 
heavy d*ft. i"^ 



{ 



1389 
189S 

1807 
1888 
1818 



Drift. 



44 



44 



2 b. Potsdam, Drift. 

44 
44 

1. Arch. Granite. 

2 b. Potsdam ss. 

1. Arch. Granite. 

2 b. Potsdam. 

2 b. Potsdam ss. 
« 

f Pots, ss.. Glacial 
\ flood dep. Terraces. 
20. Glacial fl'd dep. 
Terraces. 
2 b. Potsdam, Drift. 



{ 



44 
44 



8 a. L. Mag., Drift. 



44 



20. Drift. L. Magn. 

" Pots. &L. Mag. 
20. Drift. 



44 



44 



(See Minnesota.) 



Northern Dirision. 



4 

14 
25 

29 
47 
55 
62 
68 
79 



Abbotsford. 

Dorchester. 

Medford. 

Chelsea. 

Westboro. 

Worcester. 

PhiUips. 

Wauboo. 

Fifield. 

Butternut. 

Chippewa. 






1. Archaean, overl'd 
by heavy d'ft. 



44 
41 
44 
44 
44 
44 
<4 
44 
44 
4< 



1466 
1418 

1489 

1605 
1464 

1466 



27. The formations given for this station and the following four, occur in the vicinity. 



\ 
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Ks. WlBOonsln Central Idne^—CSm. Alt. 
Northern Division. 


Ms. Wisconsin Central line.— Cbn. Alt 
Southern Division. 


104 


Penokee.*' 
White River. 
Ashland. 


/ 1. Hur'n, with iron 
\ ore. "•• 
20. Red claj drift. 
r20. Red clay 
\ drift. •»» 


71 

65 

62 


Portage. 


/2 b. Pots., overlaid 
t by drift. »•« 


126 
183 


Packwaukee. 
Montello. 


20. Drift. 

20. Drift, Granite. 






Southern Division. 


BOnneapollB, Sanlt Ste. Harie A Atlantio. 




6 

11 
22 
28 
46 
65 


Stevens' Point. 

Plover. 

Buena Vista. 
Plainfield. i"» 
Hancock. »ioa 
Westfield. ••» 
Packwaukee. 


(As before.) "^^ 
r 2 b. Pots., overlaid 
\ by drift i«7» 

u 

Moraine east 
Kettle Moraine. 

« yt4 



6 
16 
20 
25 
81 
42 
45 


Turtle Lake. 
Scott's Siding. 
Barron. 
Cameron Juno. 
Canton. 
Hawkins. 
Tibbets Siding. 
Bruce. 


Morainic drift 

20. Glac. flood drift. 

20. D'ft., Q'rtzite near. 

ct 
M 

M 



28. Unconfonnability between 'Huronian and Laurentian finely shown at Penokee. 

29. NoTx.— Where several formations are given it is to be understood that they occur in the 
vicinity, not necessarily immediately at the station. Also, that where the drift effectually conceals 
the underlying formations they are not usually given, though in almost all cases definitely known. 
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Iowa.* 



LIST OF CEOLOCIC FORMATIONS FOUND IN IOWA. 



20 b. Loessi (concealing itratifled rocks. 


13 b. Burlington. 
13 a. Kindernook. 


20 a. Glacial Drift « 


it 


(i 


18 Inoceramusa 






10. Hamilton. 


18 Woodbury, 






6 c. Niagara. 


18 Nishnabotnat 






4 c. Maquoketa. 


1 8 Fort Dodge.' 






4 b. Caiena Limestone. 


14 c. Upper Coal. 






•4 a. Trenton. 


14 b. Middle Coal. 






3 b. St. Peter. 


14 a. Lower Coal. 






3 a. Lower Magnesian. 


13 d. St. Louis. 






2 b. Potsdam. 


13 c. Keokuk. 






2 a. Sioux. 



Brief Sketch of the Geology of low«« 

The general geoloeiOtStructnre of Iowa is simple: The prevailing 4ip of the strata is low, rarelv 
reaching 6^, and south-westerly in direction. In consequence the outcrops of the greater rock 
series, Irom the oldest to the newest, form suocessire aones trending N. W.—6, E., each OTerlapped on 
the south-west by the attenuated margin of the next higher series. In detail this structure is modi- 
fied and complicated by slight diyersity in strike and dip and variations in thickness of the several 
formations, and the regultfity of the sones of outcrop is destroyed through erosion by which the 
north-easterly (and basal) margins of the successive formations are channelled, deeply crenulated, 
and sometimes cut off in insulated outliers ; and some of the mc^or as well as many of the minor 
features of the stratified rocks are obscured by a mantle of superficial deposits. 

The Potsdam is exposed by erosion only in the valley-bottoms oi the extreme northeastern 
comer of the State, where it forms the gently-sloping bases of blutTs aoo to 600 feet high. The steeper 
medial portion of these blufb is Lower MMueslan limestone, which, by reason of its firm texture, 
has well resisted the degradation of the rivers and forms nearly continuous mural or castellated 
precipices. Both formations disappear on the Oneota (or Upper Iowa) river about the west line of 
Allamakee county, and on the Mississippi, a few miles south of McGregor. The gentle slopes toward 
the summits of the blu£fs in this region represent the friable 8t. Peter suidstone, sometimes white 
as snow, again brown, red or yellow, and elsewhere curiously variegated, as at McGregor, where it 
forms the " pictured rocks *' of Iowa. The generally abrupt escarpment of the Trenton limestone 
overlooks the easy slopes of the sandstone, and forms a secondary line of bluSa along the Mississippi, 
Oneota and Tellow rivers in the north, which merges into the immediate river bluffs toward the mouth 
of Turkey river. The Trenton is the first of the formations to occupy a considerable area. It extends 
along the lowar-Minnesota line from a few miles west of the Mississippi to several miles west of De- 
coran; but by reason of rapid attenuation southward and its confinement to the precipitous Mississippi 
bluflb below the mouth oi the Turkey, the terrane contracts greatly toward Dubuque, where it passes 
beneath the surface. Almost everywhere the Trenton is richly fossiliferous. The precipitous bluffs 
at Dubuoue represent the Galena limestone, which there has a thickness of 200 or 850 feet, but which 
rapidly dwindles northwestward. It is the plumbiferous formation of Illinois, Wisconsin, and Iowa, 
and takes its name from the prevalent form of the ore. From its caverns are brought forth the 
superb stalactites and crystalline masses of various minerals adorning the lawns and verandas of 
Dubuque. A narrow belt of soft-contoured hills cleft by spring-bom streamlets^ or a single gentle 
slope, rises frY>m the precipices of the Galena and is overlooked by the bold Niagara escarpment. 
It reoresents the easily weathered shales and clays of the fossiliferous Maquoket»— a formation 
typally exposed along the Little Maquoketa river in Dubuque county. The type section is at 
Lattner's, on the D. ft N. W. R. R., and 4 miles north of Peosta, on the L C. R. R. The most 
prominent topographic feature in the State is the deeply crenulated escarpment of the western 
equivalent of the New Tork Niagara, stretching from the Minnesota line north of Cresco by West 
Union, Elkport, "Sherrill's Mound" (Dubuque coanty), Lattner's, and Peosta to the Mississippi at 
Bellevue, and forming the river-bluffs thence to Lyons. To the north the formation (generally a poorly 
fossiliferous dolomite abounding in cherty nodules) is thin, and its outcrop but a few miles in width ; 
but toward the south it thickens to 350 feet or more, and its terrane widens greatly. It forms the 
*' rapids " at Le Claire, but passes beneath the Mississippi between that town and Davenport. It is 
economically important by reason of its building-stone. Each of these formations (Niagara to Pots- 
dam) is clearly differentiated, and cohjointly they constitute a topographically distinct section of the 
State — a section in which the relief is tne product of sculpture by ram and rivers during a vast period. 
Elsewhere the monotonous topography of the State is glacio in origin, with some post-glacial modifi- 
cation bv hydric agencies : Here it is exclusively hydric. 

To the southwestward the firm dolomites of the Niagara pass beneath the argillaceous limestones 
and shales of Devonian age which are usually referred conjonctively to the epoch of the New Tork 

L By W. J. McGee, IT. 8. Geologist. 

2. The Fort Dodge is referred to the Cretaceous with doubt 
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Chieairo, MUw»akee * St. PaiU Bailroad. 


Chleairo, ]fUw»«kee * Bt Paul Railroad. 


Ms. Prairid da Chiea, A la. and Minn. Diy. 


Alt 


Ms. Mason Ci^ and Austin Division. Alt. 






r 8 b. St. Peter, 


tit 


0] 


Mason City. 


10 b. Hamilton. ii«« 





No. McGregor.^ 


• 8 a. L. Magnesian in 


8 


Plymouth. 


M 1114 






i hills, 2 b. Potsdam. 


21 


Carpenter. 


M 


6 


Giard. 


8 b. St Peter. 




28 


Lyle. 


« 


16 


Monona. 


4 a. Trenton. 


laai 


40 


Anstin, Minn. 


18. Cretaceous. ^^^^ 


19 


lillAnA 


M 


iisa 




26 


PostTille.* "o» 
Castalia. 


4 0. Maq. & 4 b. Galena. 

<l M 1957 


Dabaqae and Sooth-Western Railroad. 


«2 





Farley. 


6 e. Niagara. m^ 


87 


Ossian. 


M 


lati 


7 


Worthington. 


44 


48 


Calmar. 


4 a. Trenton. 


lat* 


14 


Sand Spring. 


« tS8 


46 


ConoTer. *•*' 


4c.Maq.&4.b.GaL 


20 


Montioello. 


44 SOO 


68 


Ridgeway. 


6 0. Niagara. 




24 


Langworthy. 


44 


62 


Cresco. 


M 


iiia 


81 


Anamosa. 


44 


78 


Lime Springs. 


M 


ISBS 


88 


Viola. 


<4 


78 


Chester. 


<( 


1144 


46 


Paralta. 


M 


86 


Lerov. 


« 


la** 


60 


Marion. 


10 b. Hamilton. 


(See Ml 


mnesota.) 




66 


Cedar Rapids. 


M 719 


Iowa and Dakota Diyision. 


Chicego, Coanoil Bluflb and Omaha Line. 





Calmar. 


4 a. Trenton. 


lac-e 





Sabula.« 


Maquoketa, 6 c. Niag. 


• 


Fort Atkinson. 


M 


loat 


6 


Elk Rirer. 


44 44 


18 


Lawler. 


10 b. Hamilton. 




16 


Miles. 


<4 44 


27 


New Hampton. 


41 


!!•• 


20 


Preston. 


6 0. Niagara. 


86 


Chicasaw. 


M 


Il4t 


28 


Bigg". 


44 


88 


Bassett. 


M 




88 


Delmar Jnnot'n. 


44 


47 


Charles City. 


M 


lOlt 


40 


Elwood. 


44 


50 


Floyd. 


If 


1107 


62 


Oxford Jonet'n. 


44 710 


59 


Rudd. 


U 




62 


Olin. 


44 


66 


Nora Springs. 


U 




74 


Martelle. 


44 


74 


Mason City. 


« 


lite 


79 


Paralta. 


« 


84 


Clear IAb.* 

Gamer. 

Britt. 

Wesley. 

Algona. 

Emmetsburg. 


20 a. Glacial Dft. 

u 

14 
44 


ias7 

ltt7 

lato 

1304 


87 


Marion. 


10 b. Hamilton. 


96 
106 


Sioux City and Dakota Dirision.* 


116 





Sioux City. "" 


20 b.LoeBS & 18 Woodb. 


126 


44 


1500 


8 


McCook, Dak.* 


M 1121 


160 


44 

44 

44 

(4 




18 
14 
21 
80 
84 


Jefferson. •* 
Daris Jo. •« 
Elk Point* " 
Burbank, •< 
Vermillion, " 


18 b. Mid. Greta's. "«o 

44 1 1 S 


166 
178 


High Lake. 
Estherrille. 


** A A W V 

44 1143 
44 1153 


162 


RuthTOn. 


44 1161 


176 


Spencer. 


44 
44 




44 
60 


Meokling, « 
Gayrille, «* 


44 1167 


187 


Milford. 


44 1178 


192 


Lakes Okoboji. 


44 




66 


James Rir., ** 




196 


Spirit Lake. 


4' 
44 




61 
14 


Yankton.* - 


« iroo 


500 


Sanborn. 


DaTis Jo., *< 


44 113 


211 


Sheldon. 


44 




19 


Joy. 




226 


Patterson. 


44 




24 


Westfield. 


« 1148 


262 


Canton.* 


44 




29 


PorUandTiUe. 


« lies 



Hamilton, the precise contact being ererywhere concealed by drift saye at Fayette and a point on 
the Wapsipinicon river a few miles abore Central City, Linn county. The basal member of the 
Hamilton is a black shale which does not extend so far eastward as the medial calcareous member, 
but is exposed by excarations at Independence ; while the uppermost member, also a dark shale 
or clay (^ically reposed at Rockford) rarely appears along the Drift-buried western margin of the 
terrane. The Sub-Carboniferous formations (Burnngton. Keokuk, Kinderhook, and St. Louis) cannot 
be discriminated geographically by reason of their deep burial beneath Drift and Loess ^ut all haTo 
important local exposures ;— the type sections of the first two being within the State. The Burling- 
ton is noted for its crinoids which have made famous alike the city from which the formation derires 
its name and their local inyestigator, Dr. Wachsmuth ; the Keokuk is equally noted for the magni- 
ficent geodes which have enriched so many collections; and both form the ** Lower Rapids** winch 
have so long vexed the spirits of Mississippi pilots and engineers. The Kinderhook yields a valua- 
ble oolitic limestone at Le Grand and elsewhere, and the St. Louis is still more important as a source 
of building material. 



IOWA. 
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ChioMPOt MUwAUkee * SI. PaiU R. 
Ms. DMrenport Llii«. 



Alt. 



0|Da^r«nport.* 
6 Mount Joy. 
8£ldridge. 

17 Donahue. 

23 Dixon. 

82 Whestland. 

87 Toronto. 

40 Massillon. 

46 Oxfbrd Mills. 

53 Wyoming. 

69 MonticeUo. 

77 Hopkinton. 

85D6&L 

89 Delaware 

94 Greelej. 

99 Edgewood. 
106 Enleld. 
115 Brush Greek. 
125 Fayette.' »••• 
140 Hawkeye. 



149 

158 
165 



»>«ilO b. Ham^^A. CHLBft 

(I M 

20 a. Glacial Drift. 
5 c. Niagara. 



Waucoma. 

Jackson Juno. 
Calmar. 



M 
« 
« 
f( 
M 
« 
II 
If 
If 
fl 
If 
If 
l< 
M 



196 



• OD 



9tS 



** &10Hamil 
20 a. Drift, •< 
f 5 0. Niag.^ 10 Ham- 
\ ilton in niffhlands. 
20 a. Drift, 10 Ham. 
" 4a.Tren. "«• 



Racine and Sonth-Weitem Dirision. 



11 
14 

24 
81 
87 
44 



Eldridge. 
Long wort, 
C. & N.W. Cros'g. 
De Witt. 
Wilton. 

Delmar Junet^n. 
Maquoketa. 



20 a. Glacial Drift. 
5 e. Niagara. 



M 

II 
•I 
If 
II 



ObieagiQf ]fllw»«ke« * St. Paol R. R.^Cbn<. 
Ms. Dubaqae DiTision. Alt. 



78iLaCros8e. 



[158 

141 
126 
118 
115 

104 

95 

88 
84 
80 
72 

60 
64 

46 

88 

28 

18 

2 





New AlUn. 

Lansing.' 
Harper's F'ry. *• 
YellowIUTer.il 
No. McGregor. 1 

Clayton, is 

Gnttenberg. ••« 

Turkey RiTer. 

Buena Vista. 

Waupeton.i* 

Specht'sFerry.i^ 

Peru.i» 

Dubuque. 1* 

Massey. 

Gordon's Feny. 

BellcTue. 
Green Island. 
Sabula.* 
Lyons. 1^ 
Clinton. 



( See Wisconsin.) 
r 2 b. Potsdam & 8 a. 
\ L. Magnesian 
2b.Poto.&L.Magn. 



II 

M 
II 



• ts 



8 a. L. Magnesian & 
8 b. St Peter. 

4 a. Trenton & 4 b. 

Galena limestone. 

4 a. Tren., 4 b. Galena, 
fl 

II 

M 
II 

4 a. Trenton. <<> 

4 b. Galena limectone. 

{4 b. Galena Maquo- 
keta & 5 c. Niag. 
Maq. & 5 0. Niagara. 
" « in hills. 

If M <f 

030 
«0» 



5 c. Niagara, 
ff 



Volga Braneh. 



88 
108 
111 
125 
188 



Turkey BiTcr. 
Elkportii 
lattleport 
Volga City, 
lima. 



4 a. Tren. & 4 b. Galena 
II 

w 

4 b. GaL, 5 c. Nia., Maq. 

M 



The Bonthwestem third of the State is mainly occupied bv the Coal Meataree (geoeraiij dirided 
into Upper, Middle, and Lower) whioh. notwithstanding their eeonomic importance, haye not yet 
been adequately studied. It is known, however, that Coal Measure outliers, containing ** pockets " of 
coal, and of auoh petrographic character as to indicate that they were deposited in bi^s or estuaries 
of the coal-period sea* repoee nncoofonnably upon the Snb-Oarboniferons, the Deronian, and eren the 
Silurian formation, fisrbeyond the normal limite of the terrane; that workable beds of coal (under 
existing commercial conditions) are confined in the lower member; and that the three members 
reach a total thickness of not less than 800 or 1.000 feet. The Carboniferous outliers find homologues 
in the Cretaceous sandstones designated Nisnnabotna by Dr. White, after one of the rivers sJong 
which they occur; but only slight remnants of the formation they represent (unless it be the Ino- 
ceramus, tne Woodbury, or both) are nreserred in Iowa. It is a good working hypothesis, but noth- 
ing more, that the bedded gjrpsum, ox which the Ft. Dodge is composed, was precipitated in one of 
these Cretaceoas estuaries so situated as to receive little drainage and sulTer rapid desiccation after 
the first influx of the Mesosolc ocean. The Inoceramus (named fh>m its characteristic fossil) and the 
Woodbury (named firom the county in which it occurs, and well exposed about Sioux Clty)^represent 
regtdarly bedded off-shore deposits not yet finally correlated with the well-developed Cretaceous 
deposits of Dakota and Nebraska. 8o fkr as certainly known they occupy a limited area in extreme 
western Iowa. 

Over the fire-sixths of the Stste lying west and south of the Niagara escarpment the lithifled 
sedimentary strata are overspread uy a sheet of Glacial Drift, which, in the northem<cential and 
northwestern counties reaches a depth of 100 to 200 feet and effectually conceals the snbterrane, but 
whioh attenuates eastward, southward, and westward to such a degree that stream-corrasion and 
artificial excavation occasionally expose the subjacent rocks. In the northern part of the State 
Drift-bowlders frequently lie upon the surface ; and within ah area of 4.000 or 6,000 square miles 
centering in Bremer county, these superficial bowlders of northern crystalline rocks reach maxima 
in dimensions and abundance. Diameters of fifteen to twenty feet are common ; and a dozen examples 
sometimes occur within a radius of half a mile. In eastern, and at least parts of central, Iowa the 
Drift is bipartite, and the "Upper Till*' and *' Lower Till'* constituting it are frequently separated 
by a ''Forest Bed**; and one of the loops of the great Kettle Moraine of northern United States 
extends far into the northwestern portion, reaching almost or quite to Des Moines ; but tripartition 
of the Drift inside ' 

glacial drainage is x 
!ie acme of monotony. «» ««««»<« i^.....*... «^tt.. ...» »,,,^. .... »...«,,^mi>. «»» ••:• .»^.->.«v. », . 
compact, tenacious, dsrk day of aqueous origin, locally known as ** hard-pan ; ** and both ( as well as 
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Md. ChleaflTO, BOlwAiifcee A St. PaiU B. B. Alt 



194 

188 
141 
147 
167 
167 
174 
181 
185 
198 
203 

215 

2^8 



Rock Island, 111. 



228 
288 
253 
295 
810 
824 

228 
232 
238 
248 
255 
260 
267 
277 
282 
295 
810 

864 

883 
848 
866 
882 
896 
411 
421 
435 
446 
458 
468 
478 
487 
490 



Savannah, 111. 
Sabula, la.* 
Elk River. 
Miles.! » 
Browns. 
Delmar Junction. 
Elwood. 
Lost Nation. 
Oxford Junction. 
Olin. 

MarteUe. 

Marion. 



10 Hamilton. 



684 



Maquoketa, 5 c. Niag. 

u 

5 c. Niagara. 






Marion. 
Cedar Rapids. 
Amana.><^ 
Sigoumey."* 
Hedrick. 
Ottumwa."* •»<> 



u 

u 
ti 
It 
tl 
tt 



710 



(Abdut Junction of 
Niag. and Hamilton. 
10 Hamilton. 



u 
it 



719 



18 d. St. Louis. 



tt 



18c.Keok.&18d.St.L 



Marion. 

Louisa. 

Covington. 

Atkins, 

Van Home. 

Keystone. 

Elberon. 

Gladstone. 

Tama City. 

Pickering.^ 

Melbourne. 



Des Moines.** 



Cambridge. 

Madrid. 

Perry. 

Bagley. 

Coon Rapids. 

Templeton. 

Aspinwall. 

Defiance. 

Panama. 

Persia. 

Neola. 

Weston. 

Council Bluffs, la 

Omaha, Neb. 



10 Hamilton. 
II 

tt 

tt 

tt 

tt 

20 a. Glacial DrifL 
it 

18 a. Kinderhook. •»« 

20 a. Glacial Drift. 
(I 



8 7 



14 Lower Coal, etc. 

u 



tt 

It 
tt 



977 



20 a. Glacial Drift 
« 

tt 

tt 

tt 

20 b. Loess. 

II 

« 98 9 

i( 



jChieairo, ]iUw»«kee A St. P»al B. B.— Omt. 
iMb. Waakon Branch.** Alt. 







9 



23 



Waukon June. 



Waterville. 
Waukon. 



{ 



3b.St.Peterinhm8, 
3 a. L. Magn. 

{4 a. Trenton in hills, 
3 a. L. Magn., 8 b. St. 
Peter in valley. 
4 a. Trenton. 



Cascade Branch. 



11 

16 

22 
26 
30 
86 



Bellevue. 

La Motte. 

Zwingle.«» 

WasVn MillB. 
Bernard.* 7 
Fillmore." 
Cascade. 



ae 



{5 o. Niag. in bluffs, 
Maquoketa in valley 
bottom, 20 b. Loess. 
20 b. Loess, 6 o. Niag. 
/20 b. Loess, 20 a. 
\ Drift, 6 0. Niagara. 
20 b. Loess, << 

5 c. Niagara, 



« 

M 



5 c. Niagara, 20 a. 20 b 



nil&ola Central Railroad. 

Iowa Division. 





10 

15 

23 

29 

87 

41 

47 

64 

61 

69 

78 

86 

93 

98 

99 

109 

118 

123 

132 

148 

149 

158 

172 

192 



Dubuque.^* 

Julien. 

Peosta. 

Farley. 

Dyersville. 

Earlville. 

Delaware. 

Manchester. 

Masonville. 

Winthrop. 

Independence. 

Jesup. 

Raymond. 

Waterloo. 

Jn.C.F.&M.R.R. 

Cedar Falls. 

New Hartford. 

Parkersburg. 

Aplington. 

Ackley. 

Iowa Falls. 

Alden. 

Williams. 

Webster City. 

Fort Dodge." 



4 a. Trenton. 
Maquoketa. 
6 c. Niagara 



tt 
it 
t 
it 

tt 



614 
845 

747 

1X11 

940 

1084 
950 



II 

(( loss 

10 Hamilton. »" 



i« 
tt 

u 
tl 
tt 
tt 
tt 



990 
88S 

859 
958 



20 a. Glacial Drift. 
18 a. Kinderhook.il 77 

tt 

it X 1 6 5 

Gl. Drift. 

« 13d.St.L.io54 

18 d. St. Louis. 10 » a 



the Lower Till when they are absent) are commonly overlain by Loess, which is generally uncon- 
formable to all older deposits, but in southern Iowa often merges by imperceptible gradations 
into the Upper Till. The Loess in the south and west is often attenuated or absent on divides and 
frequently eroded from valleys, and thas forms only the brows of the hills. The common phase of 
the Loess attains its best development alons the Missouri River. In north-eastern Iowa, extending 
below the Niagara escarpment and overlapping the Drift margin for some miles, is another phase of 
the Loess, peculiar in its attitude; — it sometimes descends into valleys, but generally seeks eminences, 
and caps the highest ridges and divides in the region. The rivers occasionally exhibit anomalous 
behavior in the same region, in that they have manifestly avoided and deserted lowlands Mid have 
sought and corraded their channels in plateaus and in the axes of ridges. (See note. ST.) Within the 
poruon of the Wisconsin ** Drifttess Region" extending into Iowa, which is bounded by the Niagara 
escarpment. Glacial Drift is absent, and we prevailing superficial covering is a residuary clay formed 
through secular decomposition of the subjacent strata, together with a sheet of Loess and Drift 
debris. Alluvinm occurs along all the streams of the State, and its amount varies with their volume. 

1. North McQrtgor, 9t. Peter in hiUs. 
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Illinois Central Railroad. 




Ohlcaflfo and ^orth-Wenern Ji. H 


• 


Ms. Iowa Diviaion^Coniinued. 


Alt. 


Ms. Council Bluffs and Omaha Line— Oont. 


Alt. 


210 


Man son. 


20. Glacial Drift. 


1245 


163 


Grand Mound. 


5 c. Niagara. 


786 


218 


Pomeroy. 


20 a. Glacial Dft. 


1144 


169 


Calamus. 


44 


721 


226 


Fonda. 






178 


Wheatland. 


44 


695 


285 


Newell. 


^1 




178 


Loudon. 


44 


788 


246 


Storm Lake. 


•• 




185 


Clarence. 


44 


841 


268 


Aurelia. 






190 


Stanwood. 


(4 


868 


268 


Cherokee. 


« 20 b. Loess 


1211 

• 


195 Mechanicsyille. 


44 


912 


288 


Marcus. 


(1 41 


1469 


202 


Lisbon. 


4( 


888 


291 


Bemsen. 


14 44 


1885 


203 


Mount Vernon. 


10 b. Hamilton. 


858 


302 


Le Mars. 


44 44 


1221 


210 


Bertram. 


44 


733 


819 


James' 


20 b. Loess &Woodb'y. 


219 


Cedar Rapids. 


44 


744 


827 


Sioux City. 


14 44 


1122 


227 
234 


Fairfax. 
Norway. 


44 


784 
ft n Q 






%% 


o V y 


Cedar Falls and Minnesota Branch. 




244 
240 


Blairstown. 
Luzerne. 


44 
44 


855 





Waterloo. 


10 b. Hamilton. 


862 




12 


JanesYille. 




892 


254 


Belle Plaine. 


44 


840 


18 


Waverly. 




942 


260 


Chelsea. 


20 a. Glacial Drift. 


27 


Plainfield. 




926 


270 


Tama. 


13 a. Kinderhook, 


832 

» 


85 


Nashua. 




976 


277 


Montour. 


44 


868 


46 


Charles City. 




1012 


280 


Le Grand. 


44 


958 


52 


Floyd. 




1107 


283 


Quarry. 


44 


899 


63 


Osage. 




1176 


288 


Marshall.' 


13 c. Keokuk. 


893 


67 


West Mitchell. 






296 


Lamoille. 


14 a. Low. Coal Mres. 


72 


St. Ansgar. 




1179 


303 


State Centre. 


44 


1086 • 


80 


Mona. 




1208 


310 


Colo. 


4. 


1059 

4 /\ « IV 






317 


Nevada. 


44 


1017 


Chicago and North- Western Railroad. 


326 


Ames. 


13 d. St. Louis. 


936 


Clinton and Anamosa Line. 




330 
335 


Ontario. 
Midway. 


14 a. Lower Coal. 

44 







Clinton. 


5 c. Niagara. 


617 




3 


Lyons.i* 


44 


617 


340 


Boone. 


44 


1155 


10 


Almont.>» 


" Maquoketa.«9 2 


346 


Moingona. 


44 


907 


17 


Bryant. 


6 c. Niagara. 


802 


852 


Ogden. 


44 


1109 


25 


Charlotte. 


44 


711 


357 


Beayer. 


44 


1041 


38 


Delmar Junct'n. 


44 


837 


363 


Grand Junction. 


44 


1055 


38 


Maquoketa. 


44 


718 


370 


New Jefferson. 


44 


1071 


44 


Nashyllle. 


44 


78 9 


379 


Scranton. 


20 a. Glacial Drift. 


47 


Baldwin. 


44 


744 


388 


Glidden. 


44 




50 


Monmouth. 


44 


791 


396 


Carroll. 


44 


1?40 


67 


Onslow. 


44 


986 


406 


Arcadia. 


44 


148 9 


64 


Amber. 


44 


956 


408 


West Side. 


44 




71 Anamosa. 


44 


8 44 


415 
424 


Vail. 
Denison. 


20 b.Loes8, 20 a.Gl. Dft. 






W mm 


* A V « 


Council Blufifs and Omaha Line. 




433 

441 


DowviUe. 
Dunlap. 


44 44 
« 4< 







Chicago. 


( As before.) 






138 


Clinton. 


5 0. Niagara. 


609 


460 


Woodbine. 


<4 4' 




148 


Camanche. 


44 




458 


Logan. •** 


14o.Up.orl4b.Mid.CL 


147 


Low Moor. 


44 


657 


467 


Mo. Valley Jo.»i 


44 44 


1028 


152 


Malone. 


<4 




482 


Crescent. 8* 


44 44 


1209 


167 


De Witt. 


« 


699 


488 


Council Bluffs.' 1 


<4 44 


989 



2. PostviUe. Galena and Maquoketa, with Niagara outlier to south and Trenton exposures to 
north. 

3. Clear Lake to Canton. The road traverses a plain of Glacial Drift char^terised by the lakes, 
marshes and nascent drainage system of the region circumscribed by the Terminal Moraine. The 

I drift is of great thickness and the subterrane wholly unknown. 

4. Sabula. Maquoketa in slopes, Niagara in hill-tbps. 

6. McOook. One of the finest exposures of Loess in the Missoori basin extends along this 
Railway from Sioux City to McCook. 

6. There are no rock exposures on this division, and the author of this chapter is not respon- 
sible for the formations here given. 

7. Fayette, The contact oetween Devonian and Silurian rocks, seen only at one other locality 
in the State (near Central City, Lixm Co.), is well exhibited here in a natural exposure in the nortk- 

I western part of the town. 
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Ohie»go and North- Wesfc«n R. 'SL-^Omt. 

Ms. St. Paul and Minneapolis Lines. Alt. 





7 

8 

11 

14 

18 

2i 

26 

8i 

87 

44 

60 

58 

59 

66 

78 

81 

88 

94 

100 

108 

117 

121 

131 

137 



Dee Moines.'* 

Saylor. 

Trent. 

Ankeny. 

Pelton. 

Polk City. 

Ulm. 

Sheldahl. 

Kelley. 

Ames. 

Gilbert. 

fttory. 

Randall. 

Jewell. 

Eamrar. 

Webster City. 

Woolstock. 

Eagle Grove. 

Thrall. 

Renwick. 

Whitman. 

Iryington. 

Algona. 

Burt. 

Bancroft. 



14 a. Lower Coal. •«* 

« 984 

(( 

« 1034 

« 



ti 
tt 
i( 



1060 



13 d. St. Louis. »*« 
« 20a.Dfti"* 

« « 1199 

« «( 120 7 

20 a. Drift. io»» 

« 14 c. Low. Coal. 
" 18d.St.L.io«« 

1109 
1189 



20 a. Drift. 
it 

tt 

tt 

tt 

tt 

tt 

tt 

tt 



1188 

ri89 
1176 
1218 
1178 
1189 



Maple River R. R. Branch.** 




7 
17 
27 
88 
45 
54 
60 



Maple Riyer Jc. 
Breda. 

Wall Lake." 
Odebolt. "•» 
Ida Groye. 
Battle Creek. 
Danbury. 
Mapleton. 



20 a. Glacial Dft. i»»» 

« 1198 

« 10 69 

« and 20 b. Loess. 
Dft.inyalley " loso 



« 

n 



tt 
tt 
it 
tt 



1028 
984 
989 



Sac City Branch** 




13 
21 
29 
86 
44 
52 
67 
, 70 



Wall Lake." 

Sac City. 

Early. 

Schaller. i««» 

Galya. 

Holstein. 

Cushing. 

Correctionyille. 

Kingsley. 



20 a. Glacial Dft io»» 

« 1104 

tt 1144 

*' and 20 b. Loess. 

« tt 1099 

« 1154 

« 1111 

tt 844 

« 1047 



« 



Tipton Branch. 



190 

194 
198 



Stanwood. 

Walden. 
Tipton. 






5 0. Niag. over- •«» 
lain by Dft. 






« 



"& Loess. 



Chioag^o and North- Western R. 'SL—Cont. 

Ms. Eagle Grore and Hawarden Line. Alt. 



20 a. Drift. 
tt 



368 Etogle Groye. 
877 Thor. 

386 Dakota City." * 
391 Rutland. 
398 Bradgate. 
404 Rolfe Junction. 
418 Hayelock. 
421 Lawrence. 
428 Marathon. 
437 Sioux Rapids. 
443 Lime Groye. 
450 Peterson. 
455 Waterman Sdg. 
459 Sutherland. "*» 
479 GranyiUe. 
488 Alton. 
499 Maurice. 
514|Hawarden. 

( Continued in Dakota.) 



1189 
1171 

18a.KindTc. Drift"** 

tt f It 1147 

20 a. Drift. 11** 

tt 

20 a. Glacial Dft. lasr 

tt 1888 

tt 1414 

1185 

I27» 

1157 

(I 



« 



(( 



(I 



" and 20 b. Loess. 

tt « 1 4 « 9 



tt 



1324 
1819 
1208 



Iowa and South-Westem Railway. 




17 
25 
35 



17 
29 
35 



CarrolL 
Manning. 
Gray. 
Audubon. 



1147 



Manning. 

Irwin. 

Kirkman. 



Drift. 14 c. Low. Coal. 



It 
tt 
tt 

tt 



Loess, Drift. 



tt 
tt 



tt 



tt 
tt 



tt 



tt 



1149 
1178 
1111 

1149 
1089 
1054 



Iowa, Dakota and Minnesota Division. 



270 
273 

281 
298 
306 

310 
314 
329 
336 
389 

354 
364 
375 
380 
397 



Tama. 
Toledo. 

Garwin. 
Conrad. 
Whitten. 



• 39 
878 

919 
1919 
1081 



Eldora Juno.^^ 

Gifford. 

Lawn Hill. 

Radcliffe. 

Ellsworth. 

Jewell Junction. 

Stanhope. 

Stratford. 

Dayton. 

Gowrie. 

Franklinyille. 

Lake City. 



'Loess in plateau to 
N.W., 13 a. Kinder- 
hook, Drift. 

'Loess in plateau to 

the West, Drift, 14 c. 

Low. Coal in yicin- 

ity, 18a.Einderh'k. 

2b Alluyiom. 

tt 941 

20 a. Drift, 14 c L. CI. 

it « 1 1 9 

20 a. Drift. 1104 

tt 1078 

« 14c.L.Cl.ii*i 
tt tt 

tt 1 1 » 



tt 
tt 
tt 
tt 



tt 

€t 
tt 



1158 



1289 



8. Davenport Hamilton in yalleys and hillsides, and feraginoas sandstone of the Lower Goal 
on eminences, overlain by Glacial Drift, Forest Bed and Loess. The brown sandstone occurs also 
at Muscatine, Iowa City, EldCra. and elsewhere. It is referred to Lower CosA with doubt It occurs 
in isolated outliers and was probably deposited in independent basins, as Indicated by Hall in 1858. 

9. Lanting. St. Peter In hills. 

10. Harper** Ferry. Stl Peter in hills. 

11. Yellow .Biver, St. Peter in hills. 

12. Oatfton. St. Peter, with Trenton on hills. 

18. Waupeton, Trenton and Galena, with Maqaoketa and Niagara in hills. 
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tf B. Chicago, Book Isl*d and Pao. R. B. Alt. 




L83 

195 

199 

208 
211 
216 
221 
227 
287 
262 
267 
267 
277 
287 
298 
802 
$18 
822 
884 
840 
867 
872 
879 
886 
892 
897 
408 
408 
416 
422 
436 
466 
468 
474 
490 



Chicago. 

Dayenport.' ^^' 

Woloott. 

Fulton. 

Wilton. 

Mosoow. 

Atalissa. 

West Liberty. 

Downey. 

Iowa City.** 

Oxford.' • 

Homestead.'^ 

Marengo.' ' 

Victor. »•« 

Brooklyn.' • 

Malcolm. 

Grinnell.** 

Kellogg. 

Newton. 

Colfax. 

MitchellBTille. 

Des Moines." 

Booneyille. 

DeSoto. 

Earlham. 

Dexter. 

Stuart. 

Gutlirie. 

Casey. 

Adair. 

Anita. 

Atlantic. 

Aroca. 

Shelby. 

Neola. 

Council Bluffs. 



(As before.) 
(20 a. Gl. Dft., 20 b. 
i Loess, 14 a. Low. CI. 
( 10 Hamilton. 
20 a. Glacial Drin.7" 
6 c. Niagara. *" 
20 a. Glacial Drift. 
6 o. Niagara. •*' 

10 Hamilton. 



{ 



M 
l< 
« 
it 
« 
« 



• 63 

«8« 
683 

• 71 
710 
86« 



20 a. Gl.Dft.,20b. Loess 
20 a. Gl. Drift. •" 

« 1011 

14 a. Lower Coal. " • 

(I 088 

18 d. St. Louis. »" 
14 a. Lower CoaL *" 



« 
(I 



800 



14 0. Upper Coal. 

« 1148 

20 a. Glacial Drift. 



K 
(I 
<l 
f< 
M 



1389 
1336 



20 b. Loess, 20 a. Gl. Dft 



« 

« 



it 
it 
it 



980 



Soath-Westem DlTision. 



208 
220 
233 
240 
242 
262 
268 
271 
286 
292 
804 
817 
888 
1846 
.860 



Wilton. 

Muscatine.*^ 

Onowa. 

Fredonia. 

Columbus Juno. 

Ainsworth. 

Washington. 

Brighton.** 

Fairfield.' 1 

Libertyyille. 

Eldon. 

Belknap. 

UnionTille. 

CentrcTille. 

Seymour. 



6 c. Niagara. 
it 

18 a. Kinderhook. 
« 

« 

18 d. St. Louis. 
it 

it 

it 



873 
644 



§86 



788 



787 



20 a. Glacial Drift. 

18 0. Keokuk* 

14 a. Lower CoaL "^ 
tt 

<i 1018 

14o. I7p.orl4b.M.Cl. 



( Continued in Missouri.) 



Chicago, Book I«l'd and Paoiflc B^ B.~Cbn& 
Mb. Indianola and Wioterset Branch. AIL 




8 
10 
16 
18 
21 



16 
21 
26 
80 
84 
42 



Des Moines." 

Atou. 

Carlisle. 

Somerset Juno. 

Somerset. 

Indianola. 



Somerset June. 

Spring Hill. 

Lathrop. 

Bevington. 

Patterson. 

Winterset.*' 



14 a. Lower CoaL 

it 
t* 

14 b. Middle CoaL 
« 

it 



80» 



tt 
tt 



14 c. Upper Coal Mrs. 



« 
it 
it 



Oskaloosa Branch. 




16 
20 
28 
86 
48 

62 

68 
68 
68 
78 



Washington. 
Keota. 
Harper. 
Sigoumey.** . 
Delta.** 
Rose Hill.*' 

Oskaloosa. "<> 

EjioxYille June. 
Oliyet 
Harrey. 
Ejioxrille. 



18 d. St Louis. 7" 

14 a. Lower Coal. 
it 

18 d. St. L. 



it 
it 
tt 



tt 
it 



J 14 a. Lower CoaL 
t Loess. Drift. 
Drift, 14 a. L. CI. 

«' 18 d. St.L. 



« 
it 



tt 



it 



Keokuk and Des Moioes DiTision. 





24 

86 

47 

62 

71 

86 

98 

116 

128 

126 

182 

187 

147 

162 



Des Moines." 

Prairie City. 

Monroe. 

Pella.*' 

Oskaloosa. "® 

Eddyyille.*' «»' 

Ottumwa." "« 

Eldon. 

Summit. 

Bentonsport. 

Bonaparte. 

Farmington. 

Croton. 

Sand Prairie. 

Keokuk. 



14 a. Lower Coal. 
« 

« 



799' 



14 a. Lower CoaL 

[StL. 

«18c.Keo.l8d. 
it tt tt 

it i tt 

18 c. Keokuk. i"« 
it 



tt 
tt 
tt 
tt 



and 14 b». 
it 



tt 



18 cKeok. & 18 a.Kind.. 



Audubon Branch. 





1 

12 

16 
26 



Atlantic. 
Audubon Juno. 
Brayton. 

Exira.*' 
Audubon. 



'Drift, Loess in ral- 
leysides, Subterrane 
probably 14 c. U. CL 
1 8 Nishnabotna near 
to South-east. 
Drift, Loess. [CI. 

"0T.14b.Biid. 



(I 



Carson and Harlan Branch.' 



1 
18 



1 
18 



Carson« 
Aroca. 



Harlan Junction. 
Harlitn. 



Loess and Drift- 
orer 14 o« Upper 
Coal. 
Loess and Drift. 



{ 



14. 8p€€hf9 Ferrp, Trenton and Oalena, with Maqnoketa and Niacara in hills. 

16. Ptru, Trenton and Oalena, with Maqnoketa and Niagara in hillt. 

16. DvhuqtM. Trenton in rirer bed, Galena in hills, Maqnoketa on eminences, oreriaid by Loess.. 
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10»k. "•' 


rUo.U.orl4b.M.C. 
\NUh.& 20 b. Loess. 


rtinga. 


20 b. LOBBB. 




fl4b.oro.U.OTMid. 
1CoaI&20b.Lro;f?. 




iwood. 


fl4o.Up.orWiJ.^-" 
\ Coal & 20 b. Loess. 


ifioJunc.x 


14o.U.orMid.Cl. »" 


'latlsmonth. 


Riyermod. «» 



183 


DaTenport.' 


Ae before. 


Dei Homes, Chariton 


and St. Joseph Branch. 


192 


Buffalo. 
MonljMlter. 


(■FossilJftr'BlOHain- 
i ilton in valley, 14 c. 






197 


~0 


Indianola. 


14a.L.&14b.MrdTCi: 


2oa 


Fairporl. 


(Lower Coal in hiUs. 


6 


Ackwortlk. 




211 




/ Loess, D'ft, 10 Ham- 

i ilton, 14 0. L. Coal. 


11 

19 
26 
SO 


Milo. 
Laaona. 
Oakley. 
Indianola JunoL 


:: " 


~c 




B •nd QolnoT ». B. 












80 
44 


Chariton. ' "i 
Derby. 


14 a. Lower Coal Mres. 


9 Middlelown. '" 


IS b. Burlington. '"' 


[Mrs, 
14b.U.orl4o.Mfd.Cl. 


20a.Ol.DfL, 20b. Loese 




HmnoBton. 


lalDanviUe. '" 




66 


QardeD Orove. 




28Mt. PleasanL "» 


" 


SS 


Leon.>« 


« 1011 


ISo.Keok.&lSd.StL. 


IJR 


Creaton. 


7, 7. 


851 Rome. 


18b.BurL&18o.Keok. 








42!Gleiid»le. 


14 b. Lower Coal. '•' 


22£ 


Bedford. 




60 


Fairfield." 


18 d. St, LoniB. '•' 


284 


HnnlfSn. 




«2 
69 
76 
88 
88 


Whitfield. 

Batavia. 

Ageii07. 

Ottumwa.'* 

ChiUioothe. 

Dudley. 


14 a. Lower Coal. **<• 

18 O.Keokuk •>" 

"&18d. St. L 






24l!RedOak. te» 

264EBBei. 

266 ParraguL 
27];RiTerton. 


/14c.C,orl4b.Mid. 
ICoal. Hiahnabotna. 
20 b. Loess. »•• 


91 


Frederic. '" 


20Q!.Dfl.&U».L.Cl. 




100 










108 Tyrone. 
114;Meh^)w. 


" ". Ill 


291INebi«skaClty. 


River mud. 


. 


Uolnes Blanch. 


12S:RuBseIL 


"• " nil 






130: Chariton. 


( 


Albia. 


Drift over 14 a. L. CI. 


139! Lucas. 


14o.TT.orl4b.Mld,C. 




LoTilla. 




146 


Woodbum. 


14 0. Up. & Mid. Coal. 


1^ 


Bussey. 


18 d. St. L. 


156 


Oeceola. 




19 


Traoey.»> 




166 


Murray. 




26 


Durham. 


LoeBB&Dn.oTer<' 


180 


Afton.' 






Fillers. 


Drift over 14 a. L. CT. 


190 


Creston. 


" 






/Lo«BB.Drift.l4a.L. 
\Coal,18d.St.LooiB. 


196 


Cromwell. 






211 


Coming. 






Drift over 14 a. L. Ct. 


216 


Brooks'. 








226 


Villisca. 




49,3wan. 




2aa\Bli.aton. 


.. lorjj 


68rI)eB Moines." 


14 a. Lower CoaL *<"> 


IT. LtwM. TheM 


UjUokfiU psBBBa beneath tbe Niagaras mile north 
.n artlflol.1 ootting. 


of l^on«, where the con- 




8. Ell^t. TrsB 


on ia <a]lef. GaleaaHn 


rst 


luff, Haquolieta In 


lormoe, and KlaBsra in 



19. Mitca. Maquok^ta In elopee, Niagara In bUls. 

go. Amana. H amll Ion, looally overlun bv Lower Cosl feiTugicoi 

ai. Sigoumen. Si. Louis, nilh Lower Coal in hills. 

22. Oltumioa. Keokuk, with SbLouii and Lower Coal on hUlst. 

23. Da Moiiet, The Lwbb of Dee Molaea repoees on DrlK In : 
rvv^^.'A" ^^^"'''^'^ ^"'^ Buperpoeition i. unknown . 
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Chicago, Burl, and Qniney R. R. — Oontimted. 
Ms. Branches. Alt. 





1 

16 
86 


YilliBoa. 
Clarinda Junct 
Clarinda. 
Burrton Jc, Mo. 


14b.U. Cl.,Loeg8, Drift. 
tt « (( 

it U 11 



15 
80 


Creston. 

Orient. 

Fontanello. 


Drift, 14 b. Mid. Coal. 
(( « 

tt tt 





11 

22 
29 
44 



Bethany Junot. 
Eellerton. 
Mt. Ayr. 
Delpkos. 
Qrant City. 



Loess (sometinies 
absent). Drift, 14 c. 
Upper Coal. 





7 
12 
18 



Red Oak. 

Stennet. 

Elliot 

Griswold. 



f Uo.Up. Coal,Ni8h- 
\ nab'na & 20 b. Loess. 

{Loess, Drift, (some- 
times absent), 14 o. 
Upper Coal. 





9 

13 

16 



Hastings. 
Henderson. 
Macedonia. 
Carson City. 



{20 b. Loess oyer 14 c. 
Upper Coal, 
f Loess, Drift, (s'times 
\ absent), 14c. Up. CI. 




12 
18 
27 



Hastings. 
Randolph. 
Anderson. 
Sidney. 



20 b. Loess over 14 
c. Upper Coal, Drift 
sometimes exposed 
at base of Loess. 




18 



Clarinda. 
Northboro. 



f Loess, Drift, 14 c. 
(.Upper CoaL 




11 

19 

25 
82 
37 
88 

43 



Burlington. 
Wever. 

Ft. Madison. 

Viele. 
Montrose. 
Ballinger. 
Sandusky. 

Keokuk. 



f Loess, Drift, 13o.»»« 
tKeok., 18 b. Burl. 

{Loess, D'ft, 18c. Eeo. 
in hills, AUu. in yal. 
Loess, DrifL 

Alluyium, Loess, 

Drift & 13 c. Eeok. 

f Loess, Drift, 18d.» 01 
\ St. L., 13c. Keokuk. 



{ 



Chicago, Burl, and Kansas City R. R. 





19 

26 

31 

33 

36 

44 

60 

65 

63 

69 

75 

85 

99 

108 

113 

118 

122 

128 



Burlington. 5 

Fort Madison. 

Viele. 

Franklin. 

Donaldson. 

Warren. 

Farmington. 

Willits. 

Mount Sterling. 

Cantril. 

Milton. 

Pulaski. 

Bloomfield. 

Moulton. 

Caldwell. 

Cincinnati. 

Mendota, Mo. 

Rowland, " »" 

Unionville," 



13b.Bur.l8c.Keo.«2» 

tt 6 1'C 

13 C.Keokuk. »*• 

tt 7 02 

20 a. Glacial Drift. »o» 

13 C.Keokuk. ^o» 

«13d.St.L.»»i 

14 a. Lower Coal. «** 



« 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



«4» 

»7« 
S06 
840 
884 
994 
887 
1087 
885 



14c.Up.orl4b.Mid.a. 
(Con. in Mo.) 10^ 



Wabash, St. Louis and Padfio Railroad* 

St. Louis and Des Moines Branch. 




229 
230 
252 

266 

279 
293 
298 
317 
328 
343 

844 



St. Louis. 
Glenwood, Mo. 
Glenwood June. 
Centreyille. 

MoraTia. 

Albia. 

Bussey ' 

Tracy. »» 

Dunreatb. 

Runnells. 

East Des Moines. 

Des Moines." 



( See Missouri.) 

979 
979 

14 a. Lower Coal, i ® i • 

" oyerlain by 

Gl. Drift. 

tt tt 948 

18 d. St. Louis « 
tt 

14 a. Lower Coal. 
it 

tt 



{ 



f 



" oyerlain by 

20 b. Loess & 20 a. 

( Glacial Drift. •«» 





7 

11 

15 



Centreyille. 
Sedan. 
Dean. 
Hamilton. 



14 b. Lower Coal. 101 » 



tt 
tt 
tt 



827 

its 

987 



24 Waukan Branch. Entirely in the "Driftless Area." The superficial detritus is residuary 
clays, sands, and alluvium. 

26. Zwmgle. Attenuated eastern margin of Glacial Drift. 

26. WtuMnqton MilU. Maqnoketa a few feet below level of creek. 

27. Bemardf FUmor*. Between these stations lies an insulated basin of Drift, completely sur- 
rounded l^ Loess. 

28. twi Dodge. 8t. Louis overlain bv Fort Dodge resting on Lower Coal in hills. 

29. Almont. Maquoketa in slopes, Niagara in hills. 

90. MarahaU. St. Louis? Lower Goal In eminences. Remarkable crinoid bed near here. 

81. Mo. VaUey Junction. Glacial Drift in valleys. Loess on uplands. 

82. Memle JEUver and Sac Oify/ Branches traverse an area over wnioh the Glacial Drift is of consid- 
erable thickness and overlain by Loess, gradually thickening westward from an irregular eastern 
margin generally coinciding approximately with the Mississippi'Missouri watershed. 

33. Wall Lcuce is named from the adiacent lake, which is in part surrounded by a natural wall of 
rock, formed by the long continued pushing shoreward of the boulders lying upon its shallow bot- 
tom by the expansion of the ice in which they become bedded each winter. 

84. Dakota OUy. From near Dakota City to the Big Sioux River this railway traverses a heavily 
drift-mantled area, and the subterrane is wholly unknown empirically. The Sub-Carboniferous 
probably extends many miles. Northwest of Dakota there may be remnants of the Coal Measures. 
The Inoceramus and Woodbury are probably developed towards the state line where, too, the red 
qaartBites of the Sioux doubtless lie beneath the Drift and Loess. 

85. Iowa City. Hamilton in ci^, and Lower Coal sandstones in hills to northward, overlain by 
Glacial Drift and Loess. Locality of^" Iowa City Marble.'* 

36. Oxford. Hamilton with Lower Coal sandstones in hills. 
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Ks. W»bMli, m, I^ Mid P»o. B. B.— Om. Alt. 



269 

274 
281 
287 
298 
806 
814 
825 
885 
888 
852 
859 
887 
400 
414 
428 
458 
484 
492 
500 
518 
535 
568 



Keokuk. «>• 
Alexandria, Mo. 



« 



(I 
« 



Wayland, 

Clark City, 

Luray, 

Arbela, 

Memphis, 

Downing, 

Lancaster, 

Glenwood June. 

Sedan. 

CentreviUe. 

Cory don. i«»a 

Humeston. 

Weldon. 

Grand Rlyer. 

Goshen. 

New Market. 

Clarinda. io«» 

Yorktown. 

Shenandoah. 

Malyem. 

Council Bluffs. 

Omaha, Neb. 






18 o. Keok. overlain 
by 20 b. Loess. 



14 a. Lower Coal. •»» 

(i 1018 

14c.tJp.orl4b.Mid.Cl. 



« 

« 

(C 



« 
<( 



20 b. Loess. 



«•§ hH 9 7 9 



D^s MoineB Division (Narrow Guage). 




15 
22 
81 
48 
53 
66 
79 
87 
98 
115 



Des Moines. '* 

Waukee. 

Adel. 

Redfield. •«« 

Panora. 

Hemdon. 

Jefferson. 

Churdan. 

Eads. 

Rockwell City. 

Fonda. 



(As before.) «07 

i4a. Lower Coal. 10*9 

<t 901 

« and 18 Nish. 

<l t( 10 74 

20 a. Glacial Drift. 
« 

(I 



Obic, St. Paul, Mliineap. and Omaha B>y. 

St. Paul, Omaha and Kansas City. 




8 
25 
80 
42 
50 
58 
67 
74 
92 



SiouiCity, H" 

James. 

LeMars. 

Seney. i»>i 

East Orange. 

Hospers. 

Sheldon. 

St Oilman. 

Sibley. 

Worthington. 



20b. Loess & 18 Woodb. 
20 b. Loess. 

« 1221 

<*&20a.Gl.Dft. 
20 a. Gl. Drift. i»oa 

<« 18 88 

« 1406 

« 1442 

(( 1509 

( See Minnesota.^ 



Slonz City and PaeUe Ballroad. 




9 
22 
88 
58 
60 
66 
71 
77 



Sioux City. "«> 
Sergeant's Bluffs. 
Sloan. 
Onawa. 
River Sioux. 
Mondamin. 
Modale. 

California Juno. 
Missouri Valley. 



20b.Loess& 18 Woodb 

M « 1008 

« « 1089 

AUn^iun & Loess. 1 <^ « 

« i< 1068 

<( « 108 8 

« ii 'loao 

« « 1024 

» « 1022 



Kansas City, St. Joseph and Coimeil ^nAk 



1 
6 
14 
17 
20 
25 
30 
84 
40 
51 



20 b. Loess. 
20. Alluyium. 



Council Bluffs. 

Traders' Point 

Pacific. 

Pacific Junot.'* 

Haney's.** 

Bartlett 

MoPaul. 

Percival. 

KNebraskaCity. 

Hamburg. 

(Continued in Missouri.) 



M 

« 
(I 
i< 

c< 
« 



980 

• 74 

961 
960 
058 
940 

• 40 
988 
928 
912 



Des MAliies and Fort Dodgo Ratlroad. 




8 
15 
21 
27 
84 
42 
50 
59 
67 
78 
82 

88 



82 
89 
100 
108 
114 
119 
130 
187 



Des Moines.*' 

Ashewa. 

Waukee. 

Dallas Centre. 

Minbum. 

Perry. 

Rippey. 

Grand Junction. 

Paton. 

Gowrie. 

Callender. 

Tara. 

Fort Dodge. •• 



Tara. 

Clare. 

Gilmore. 

Rolfe. 

PloTcr. 

Mallard. 

Ayrshire. 

Ruthyen. 



14a.Low.Cl.Mre8.«o7 



it 

« J 
(( 

« 

« 

M 
M 
« 



O 



90S 
1049 
1088 
1062 

971 
1080 
10S8 
1116 
1154 



{ 



1189 

18d.St.LouiB,ioi» 
18 d. Fort Dodge. 



20 a. Drift, 14a. L. a.? 
20 a. Drift. 

"ISa-Kind^k? 

II c« 

l< 

it 

it 



87. Homestead. Hamilton with Lower Goal sandstones in hills. 

38. Marengo. Hamilton with Lower Coal sandstones in hills. 

39. Brooklyn. Glacial Drift with St. Louis ? in artificial exposures. 

40. Orinn^. About the undetermined eastern margin of the Lower Goal. 

41. Muscatine. Hamilton with Lower Coal sandstones on hills, oyerlain by Glacial Drift and 
Loess. From Dayenport to Muscatine the Mississippi has corraded its channel throujgh one of the 
Carboniferous outliers (ferruginous sandstone, with pockets of coal) characteristid oreastem Iowa 
(of. Hall, Geol. la., 1858. Pt. 1. 44, 120 et eeq.) and into Hamilton strata which decHne from perhaps 
100 feet above the riyer at Davenport to its level Just below Muscatine. The stratified rocks are 
overlain by Drift, generally capped by Loess, which is typical in Muscatine. 

42. Brighton. St Louis, with Lower Coal to southward in hills. 

48. Winterset. Lower Cfoal in riyer, Upper and Middle Coal generally. 
U. DeUa. St. Louis, with Lower Coal m hills. 
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' 


24a 


Ma. Oeatral low* Railway.*' All. 


Central Iowa Railway— OtrntiniMd. 





St. Louis. 

Keokuk. 

Ottumwa.sa 

EddyviUe.** 

Givin, 

Oskaloosa. 

New Sharon. 

Searsboro. 

GrinneU.*o 

Gilman. 

Dillon. 

Marshalltown. ^^ 

Albion. 

LiRcomb. 

Union. i«i« 

Eldora. 

St'mboatRook.»7 

Abbott 

Ackley. 

Franklin. 

Geneya. 

Hampton. 

Chapin. 

Rockwell. 

Mason City. 


(See Missouri.) 
18 c. Keokuk. ^oi 
(( «so 

« 13d. St L. '^a 
(( (( 

14 a. Lower Coal. «»<> 

(( 8 77 

13 d. St. Louis. »io 
20 a. Glacial Bft. ion 
18 0. Keokuk. io«8 

(( 898 

18c.Keo.&18d.St.L? 
20 a. Glacial Drift. 9 «8 

(( 1078 

14a.L.Cl.,ferugin'8 ss. 

(( (( 1153 

r (( ((1081 

\ 13c. Keo., 13a. Kind. 
20 a. Glacial Drift.i 1^6 

(( . 117 7 

13a.Kinderhook.ii»» 
20 a. Glacial im.ii>i 

(( 1S40 

« I 1246 

10 Hamilton.' !"• 
10 b. " ii«o 


Ms. Story City Branch. Alt. 


176 
258 
269 
273 
278 
291 
299 
811 
822 
827 




4 
11 
18 
17 
22 
83 
39 


Marshalltown. 

Minerva Junct. 

Minerra. 

Bromley. 

St. Anthony. 

Zearing.s* 

Roland. 

Story City. 


rl3o. Keok., 13 d. St. 
< Louis, partly over- 
t lain by D'ft& Loess. 

Drift and AUuyium. 

Drift over 14 a. L. CI ? 

(C (( 

it (( 

« (( 

(( <4 

«« 13 d. St. Louis. 


886 
843 


State Center Branch. 


849 
854 
368 

867 

874 
879 
884 
889 




6 

24 

83 


Grinnell.*o 
Newburg, 
State Center Jot. 
State Center. 


20 a. Glacial Drift. 

20a.D'ftov.l4a.L.C.? 
(( (( 

(( (( 


Newton Branch. 


Newshafon. 
14 Lynnyille. 
80 Newton. 


f 14 a. Low. Coal, » 80 
\ generally concealed 
(by Drift. »«• 


895 


Montetuma Branch. 


404 
.412 
424 



10 

17 


Grinnell.*o 
Ewart 

Montezuma. 


20 a. Drift. ion 

( << Loess ov. East- 
\ em margin 14a. L.C. 


93 


W.Keithsburg.*^ 

Elrick. 

Morning Sun. 

Winfield. 

Olds. 

Wayland. 

Ooppaok. 

Brighton.* a 

Clay. 

Richlalid. 

Hedrick. 

Fremont. 

Wright. 

Oskaloosa. 


20 Alluvium. IP 4 
GLDft. «H'd-pan."3 ^ 

18d. St. L., 14a. in hills 

20 Gl. Drift. 

*« oyer 14 a. L. CI. 
(I (( 

(( (( f 

it it f 

14 a. Lower Coal. 8«o 


100 
108 
'119 


Burlington, Cedar Baplds and Northern 

Railroad. 


126 
132 
135 
142 
147 
151 
169 
176 
182 
189 



9 

12 
15 
20 
23 
29 
35 
41 
44 
47 
55 
61 
67 
70 
78 
77 
82 
89 


Burrgton.** »»« 

Latty. 

Sperry. ^ 

Kossuth. 

Linton. 

Morning Sun. 

Wapello. 

Long Creek. 

Columbus June. 

Port Allen. 

Cone. 

Nichols. , 

West Liberty. 

Centredale. 

West Branch. 

Oasis. 

Morse. 

Solon. 

Ely. 


18 b. BurL&13c. Keo. 
20 a. Glacial Drift. 

(4 74T 
(( 769 
« 761 
« 8 35 

13 a. Kinderhook. ^^s 
20 a. Glacial Drift. 

(( 5 8 5 

(( 

<( 6 08 


19 

28 
.24 


Hickory. 

• 

Maxon. 
Albia. 


f Loess, Drift ot. 13 c. 

\ Keok. & 18 d. St. L. 

Loess, D'ft OT. 14a. L.C. 
<( « 


10 Hamilton. «a8 

(( 666 
(( 715 
(( 70 8 


Belmond Branch.*" 


<( 790 



14 
22 


Belmond. 
Lattimer. 
Hampton. 


r Drift over undeter- 
•j mined Sub-Carbon- 
( iferous strata. 


(( 758 

(( 784 
(( 781 



45. Hoae Hill, St. Louis, with Lower Coal in hills. 

46. Extra, About the northern margin of Upper Goal. 

47. PeUa, St. Lonis in valleys and south of town. 

48. BddyvUle. Keokak, with St. Louis and Lower Goal in adiaceht hills. 

49. Beaanor, It is probable that the Ghieaqna ( Skunk ) Biver, crossed between Reasnor and 
Monroe, cuts down to the Snb-Garboniferous. 

60. BurUngton. Burlington, with Keokuk in hills overlain by Glacial Drift and Loess. 

61. F^iirfield. St. Louis, with Lower Goal in hills to northward. 

62. Pacific Junction. Upper or Middle Goal capped by Loess in hills to eastward. 

63. De6 Moines, Chariton and St. Joseph Branch of C. B. A Q. probably passes a short distance 
east of and parallel with the eastern limit of the Upper Goal, sometimes on the Middle and some- 
times on the Lower, sometimes, possibly, over salients or outliers of Upper Goid. The stratified 
rooks are generally deeply coverea by Drift, sometimes overlain by Loess. 

64. Lion. Streams have rarely cut down to Middle Goal. 
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\TUngU>n, Cedar Baplds and Northern 


BnrLy Cedar Baplds add Norih. B. R.— Cbn. 


Ms. Railroad- 


^Continued. 


Alt 


Ms. Pacific Division. Alt. 


97 


Cedar Rapids. 


10 b. Hamilton. 


744 





Cedar Rapids. 


10 Hamilton. ^^* 


101 


Linn. 


<i 




10 


Palo. 


€t 74r 


107 


Palo. 


«' 


741 


14 


Shellsburg. 


« 764 


111 


Shellsburg. 


<i 


764 


23 


Vinton. 


tt 800 


120 


Vinton. 


{( 


800 


80 


Garrison. 


tt 849 


128 


Mount Auburn. 


(( 


853 


89 


Dysart 


« 98 8 


184 


La Porte. 


<f 


802 


47 


Traer. 


« 908 


150 


Waterloo. 


i( 


862 


69 


Reinbeck. 


« 918 


166 


Oedar Falls. 


« 


844 


69 


Grundy Centre. 


(( 968 


160 


Norris. 


(( 




78 


Wellsburg. 


20 a. Glacial Drift. 


164 


Finchford. 


i< 




85 


Cleres. 


tt 


171 


Shell Rook. 


*( 


911 


87 


Abbott Crossing. 


€t 


178 


ClarksTille. 


<i 


914 


97 


Iowa Falls. 


18 a. Kinderhook. •«« 


189 


Greene. 


« 


948 


107 


Carleton. 


20 a. Glacial Dria 


195 


Marble Rook. 


« 


992 


119 


GaltTille. 


M 


202 


Rockford. 


« 


1011 


126 


Clarion. 


« 


210 


Nora Junction. 


« 


1052 


186 


Goldfield. 


(( 


215 


Rock Falls. 


" . 


1094 


144 


Hardy. 


tt 


219 


Plymouth. 


« 


1114 


158 


LiTormore. 


•* 1184 


250 


Lyle. 


<i 


1106 


158 


Bode. 


« 


261 


Austin. 


« 




169 

4 ^\ ^ 


West Bend. 


« 


Deoonth 


DiTision. 




185 


Emmetsburg. 


« 








195 
201 


Graetinger. 
Wallin^ord. 


« 





Cedar Rapids. 


10 b. Hamilton. 


744 


« 


4 


linn. 


« 




207 


Estherrille. 
Superior. 


« 


18 


Center Point 


<( 


• 09 


214 


M 


25 


Walker. 


M 


880 


228 


Spirit Lake,Minn 


tt 


89 


Independence. 


it 


1111 


286 


Lake Park. 


tt 


58 


Oelwein. 


« 


10S9 


244 


Round Lake. 


tt 


60 
69 
74 

78 
81 
89 


Maynard. 
Donnan. 
West Union. 
Brainard. 
Elgin. «o 
Clermont. 


« 
U 


1096 


258 


Worthington. 


U 


Belmond DlTision. 


WW w ^ W 

5 c. Niag. & Maqiceta. 
4 a. Trenton. •»8 

« 8 66 

4 c. Maq. & 4 b. Gal. 



15 
41 


Dows. 

Belmond. 

Madison. 


r20 a. Heayy Drift, 
• over Sub-Carbonif- 
(erous. 


98 


Clinton Division. 


^^^^ ^ -^^mm^ w ^t^^-^w 




6 

16 


Elmira. 

Plato. 

Tipton. 


Drift, 10 Hamilton. 
Loess, Drift, 5 c. Niag. 


MoBcstine Diyision. 





Muscatine. «i 


10 b. Hamilton. 


644 


tt tt tt 


11 


Ce^ar RiTor. 


« 




25 


Bennett. 


tt tt 


13 


Adams. 


<i 


608 


87 


Dixon. 


Loess, " " 


16 


Nichols. 


(( 


898 


45 


Noels. 


tt tt 


28 


Lone Tree. 


« 


718 


53 


McCausland. 


All., Loess, Drift, Nia. 


26 


River Junction. 


« 




58 


Folletts. 


AlluTium, 5 c. Niag. 


31 


Riverside. «i 


« 


881 






r Loess in hills, AUu- 


87 


Ealona. 


Loess, D'ft, 18a. Kind.? 


69 


Clinton. 


-j rium in ralley, 5 o. 


58 


Kinross. 
Keswick. 
Thomburg June. 


« « 

tt It lAt^ \ 


ff 
tt 

r n 1 






( Niagara. 


66 
70 


Iowa City Division. 


•* " 14a. ij. Vj'uai.j 



8 
9 


Elmira. 
Graham. 
Iowa City. 8 5 


Drift, 10 Hamilton. 


76 


What Cheer. 


tt <( 


(( 


tt tt 


79 


Barnes City. 


« (( 


it 


Loess, Drift, « 


88 


Montezuma. 


« 


tt 7 


18 


Iowa Junction. 


It tt tt 



65w Tracey. St. Louis, with Lower Coal on hills to westward. 
60. H<vMy», IJpper or Middle Goal capped by Loess in blaflb one mile east 
67. Steamboat Sock. At and aboat this place the Iowa River flows in a gorge 60 to 160 feet deep, 
which it has eroded in flriable ferruginons sandstone and firm limestones. To reach the plateau in 
which the gorge is excavated the nascent river leit a low-lying valley in its direct course, going 
some miles out of its way. This is one of the finest examples of the anamalous behavior of several 
Iowa rivers In avoiding valleys and seeking ridges and plateaus for their courses. ( cf. BurL Phik 
8oc. Wash., VI, 1884, 93; Science II., 1883, 782; TrtsoB. Iowa Hort Soc XVIIL, 1883, 088.) 



IOWA. 



2tf 



Ms. Dabaqne and Dakota BaflToad. Ait. 


St lionii, JBLeokok and North-West B. B* 



12 
16 
22 
29 
86 
41 
64 


Hampton. 

Dumont. 

Bristow. 

Allison. 

ClarksTiUe. 

SheU Book. 

Wayerly. 

Sumner. 


Drift OT. 18 S.-C. strata 
<« ti f 

« 10 Hamilton. 
« (i 

10 b. Hamilton. »i* 
« 

M 949 

Drift over 10 Hamilton 




15 
17 
82 
87 
43 
49 


Keokuk. 

Boston.** 
Charleston. 
Houghton. 
Salem. 

Oakland MUls. 
Mt Pleasant** 


r Loess, Drift, 18d. St 

\ Louis, 18 0. Keokuk. 

20 a. Drift. 
<( 

FKeok. 
Loess,«18d.StL,18o. 

(( « « u 


MbmeapoUs and St. Iiovia Railway. 


Wisconsin, Iowa and Nehraska BaiJroad. 


121 
127 
142 
166 
167 
176 
182 
192 

210 

216 
280 
246 


Nonnan. 
Lake MUls. 
Forest City. 
Britt 
Gorwith. 
Lureme. 
Liyermore. 
Humbolt 

FtBodge." "" 

Kalo Junction. 
Dayton. 
Ogden. 
Angus. 


20 a. GlacUl Drift. 
« 

« 
(( 
ti 
U 

Drift, 18 a. Kinderhlc. 
r Drift, 18 Ft Dodge, 
X 14a. L. C, 18d. St L. 
20 a. Drift 

« 14 a. Low. CI. 



9 

26 
46 
61 

68 

68 

74 

80 
87 
96 

106 

110 


Des Moines. v*« 

Berwick. 

Mingo. 

Melbourne. 

Luray.** 

Marshalltown.** 

Bockton. 

Gladbrook. 

Berlin. 

Beinbeok. 

Hudson. 


Drift, Loess, 14 a. L. C. 

«« 14 a. Low. CoaL 
« (( 

ti ti 

f 18 0. Keokuk. *•• 
1 18 d. St Louis? 
Drift 

fLoeis to S.-W., Drift, 
1 14a. L.C., 18a. Kind. 
Drift. 
« OTer 10 Ham. 


269 


Waterloo. 


« u 


St. lionis* Das Moines and Northern R. R. 


Cedar Falls. 


Drift oT. 10 Hamilton. 





Des Moines. 3* 

Eelsey. 

Boone. 


14 a. Lower Coal. «o« 
Drift oyer 14 a. L. CI. 
14 a. Low. Coal, m* 


rort MadUon and Nortb-^irostem B. R. 


21 
48 




8 

6 

82 

41 


Fort Madison. 
Bluif Siding. 
Benbon. 
McVeigh. 
Birmingham. 


f Drift, 18 c. Keokuk, 
\ 18 b. Burlington. ? 
Drift. 
« 14 a. Low. Coal. 


Des Moines* Oseeola and Southern B. B. 





Des Moines.'* 

Norwalk. 

Poole. 

B. I. Crossing. 

St. Charles. 

Jamison.** 

Osceola. 

Van Wert.«» 

Decatur. 

Leon.»* 

Harding;. 

CainsTule. 


14 a. Lower Coal. »«« 

/ Drift & Loess OT. 14a. 

tL.C.&14b.Mid.C.? 

Drift, Loess over 14 a. 

Drift, Loess. 
i< « 

Dft., Loess OT. 14C.U.C. 

Drift OTer " 
« « 

« « 


a it 


11 
18 


Burlington and North-Wostom and Bur- 
lington and Wostom Bailroads. 


20 
29 
60 



20 
84 

89 
42 
47 
62 

40 
66 
66 
84 
96 
104 


Burlington.** 

Boscoe. 

Winfield. 


As before. *•* 
20 a. Drift 


68 
72 
81 

87 


Wyman. 
Crawfords. 
HaTre. 
Washington. 


" 20 b. Loess. 
20 a. Drift 
Drift, 13 d. St Louis? 
« 13 d. St LouiB. 


100 
111 


Wayne. 

Brighton.*' 

Woolson. 

Hedrick. 

Cedar. 

Oskaloosa. 


« Loess, 14 a., 18 d. 
« 14 a. Low. Coal. 



68. Belmond Braneh traveraes the eastern side of the Iowa loop of the Great Terminal Moraine 
of the Uroer Mississippi Valley. 

60. Zearing. The Terminal Moraine crosses the railway from north to south in this vicinity. 

60. Sljgin. Galena, Maquoketa and Niagara in eminences. 

<Sl. Sivmtide, Hamilton, with Kinderhook on south side of river. 

62. Jamison. Drift— concealed eastern margin of Upper Goal probably near here. 

63. Vem Wert. Drift along valley sides generally overlain by Loess. The phase of Drift known 
as ** hard pan '* (a dense, tenacious blue or gray clay, weathering white) occurs in vicinity of this and 
sacceeding stations. 

64. Boston to Mt Pleasant Subterrane includes eastern salients of Lower Goal, the St Louis 
fjid Keokuk, and. possibly, the Burlington. 

66. Lurojf. About eastern margin of Lower Ck>al. 

66. Manhalltown. Keokuk and St. Louis ? with Lower Goal on adjacent hills. 

67. West KwthtXmr^ to Oskaloosa, Formations only approximately located. 
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Minnesota.* 



LIST OF THE CEOLOCICAL FORMATIONS FOUND IN MINNESOTA.'* 



rOBMATIONS 


MINHBtOTA 


FOBMATIOKS 


11INNB80TA 


PU OENKBAL LIST. 


SUB-DIVISIONS. 


P£B 0£N£BAX. LIST. 


SUB-DIVISIONS. 


20. QUATERNART. 


20t Quater. or drift. 
18 b. Benton. 


4 a. Trsnton. 


4 b. Galena 1. s. 


18 CRETA0SOU8. 


II 


4 a. Trenton 1. 1. 


*' 


18 a. Dakota. 


8 a. OALCIfEROUB. 


3 b. St. Peter s. u 


10. Hamilton. 


10 a. Hamilton 1. s. 


II 


3 a. L. Magneslan.t 


9 C. CO&NIFE&OUB. 


9 c Corniferous. 


2 b. Potsdam. 


3 c. St. Croix •• »• 


5 C. NlAGAllA. 


5 c. Niagara l.s. 


« 


/2 b. Potsdann s. s. 
I of Wisconsin. 


4 0. Hudson Ritsr. 


4 c. Maquoketash. 










2 a. Potsdam of Mifii 






1. ARCHAA.N. 


1. Archsan. 



PotscUun sandstone of the Wisconsin geologists ; 3 g1 of this Scheme for Minnesota (the St. Croix 
sandstone), and the Potsdam sandstone of New York is regarded as the equivalent of 2 a. by Prof. 
Winchell. Under the New York Galciferous are included the St. Peter sandstone, the Lower Magnesian 
(Shakopee, Jordan and St. Lawrence), and the St Croix sandstone. N. H. W. 

The course of glacial stries, and of transportation of the drift in eastern Minnesota, is southwest 
from Lake Superior to the Mississippi River : but in the west part of the State it is to the south and 
southeast, from Lake Winnipeff to Big Stone Lake, and into Iowa, excuepting the southwest comer of 
the State, where the coarse issneflected to the souUiwest. 

A tract acUoining the Mississippi River. fr6m Lake Pepin to the southeast comer of the State^ lies 
in a driftless area, which has a large extent toward the east and south in Wisconsin. W. U. 

The four most notable features of the glacial drift in Minnesota are the following : 

a. Its great depth, averaging 100 feet, and sometimes exoeedine 200 feet, upon the western two- 
thirds of the State, where it generally covers all the surface of the older bed rocks. W. U. 

h. The terminal moraines of the last glacial epoch. These belts of hilly and knoUy drift reach 
from St. Paul and Minneapolis, north and northwest, to the Leaf hills and Itasca Lake. A great loop 
of the same formation also extends from Lake Minnetonka, by Albert Lea, into Iowa, to Pilot Motind, 
Mineral Ridge, and the vicini^of Des Moines, where it curves like the letter U, thence passing 
northwest by Storm Lake and Spirit Lake in Iowa, and along the elevated Ooteau des Pra4irie» wrougn 
southwestern Minnesota into Dakota. W. U. 

e. Lake Agassis, which occupied the basin of the Red River of the North and La|ce Winnipeg 
during the recession of ^e ice sneet, that being a barrier to prevent the water on this area from 
flowing to Hudson Bay as now. The beach of Li^e Agassis is well exhibited on the Northern Paciflo 
Railroad close east of Muskoda. W. U. 

d. The channel or valley in which lakes Traverse and Big Stone and the Minnesota River lie, 
excavated 100 to 225 feet in depth and about a mile in width. It was eroded by the outflow from Lake 
Agassis ; and the river thus formed has been named the River Warren, in honor of Gen'l Qeot^e K. 
Warren, who first described this channel and showed its origin from the glacial lake in the Bed Kiver 
Valley. W. U. 



Chicaco, Milwaukee & St. Panl'B. B. 

Ms. (Southern Minnesota Division ) Alt. 






1 

82 
37 
46 
51 
67 

62 
70 

77 



Milwaukee. 
La Crescent. 
Grand Crossing. 
Rushford. 
Peterson. 
Whalan. 
Lanesboro.^ 
Isinours.' 

Fountain. 
WykofE: 
Spring Valley.* 



3 c. St. Croix. »»* 
8aL. Mag. Bluffs.**' 



II 

u 



722 
756 

II 7 8 6 

« 8 41 

« 899 

8 b. St. Peter. i«oa 
4 a. under village. 
4 a. Tren. Frequent 
sink-holes. i«i® 
10 a. Ham. uncon. on 
4c.Hud.River.i2«« 



Cliicagro, Milwaukee & St. Paul B. B. 

Ms. (Southern Minnesota Division.) — Ckyfi. Alt. 



86 

101 
106 
118 
122 
128 
138 
147 
162 
171 
174 
191 
216 



Orand Meadow. 

Brownsdale. 

Ramsay. 

Oakland. 

Hayward. 

Albert Lea. 

Alden. 

Wells. 

Delavan. 

Winnebago City. 

Winnebago. 

Fairmount. 

Jackson. 



{ 



18. Creta. (proba- 
bly) 1 8 « « 

1271 



II 

« 
it 
it 



1268 2 



1248*^ 

over"Dev.i»«i t^ 

3. 



•I 



} 2 6 1 3 . 



II 



1188 
105 
18 i< 109 

20. Heavy drift. 



II 
II 



:J 



u 



it 



* Prepared expressly for this work by Prof. N. H. Winchell, of Minneapolis, the State Geologist 
of Minnesota; witn elevations and notes on glacial drift by Mr. Warren Upnam, Assistant Geologist. 
t Sub-divided into 3 Shakopee 1. s., 2 Jordan s. s., and 1 St. Lawrence 1. s. 

T. The three sub-divisions of the Lower Magnesian : 1, St. Lawrence limestone ; 2, Jordan 
sandstone ; and 3, Shakopee limestone are here seen. 

2. In the immediate river bluffs are the Jordan and Shakopee. Further back are the St. Peter 
and Trenton. 



MINNESOTA. 



247 



Chicago, Milwaukee A St. Tmvl B. B. 

Ms. Soathern Minnesota DiTi8ion.-^<lm. Alt. 



254 
268 
282 

296 



St. P& 8.0. Juno. 



Fulde. 

lona. 

Edgerton. 

Pipestone.^ s 



Heavy Dnft.» 






1709 



Quartsite & Oatlinite. 
Dakota Line. ^'^^ 



-Chleago & North-Weetem BallroacL 



297 

ao8i 

808 



816 Lewiston. 



819 
826 

« 

829 



884 Eyota..^ 



847 
856 
862 
868 
875 
882 

887 

896 

402 



428 

428 
437 



467 

479 
490 
498 
506 
516 

526 

639 
645 
658 
661 
667 



Winona, 
llinnesota Oitj. 
Stockton. 



Utioa. 

St Oharlcf^. 

DoTer. 



Rochester. 

Byvon. 

Kasson. 

Dodge Oentre. 

Olaremont. 

Harana. 

Owatoima. 

Meridcn* 

Wateca. 



418 JanesTille. 
428 Mankato June. 

St Paul& Sioux 1 

Oity Junction. / 

Mankato' 

St. Peter. 
446l08liawa. 



New Ulm. 

Sleepy Eye. 
Springfield. 
Sanborn. 
Lamberton. 
Walnut Ororei 

Tracy.ii i*«» 

Balaton. 

Redwood. 

Tyler. 

Lake Benton. 

Verdi. 



8 c. St Oroix & 8 a. 
L. Mag. in bluffs. 



tt 



8 0. St CroiXf 8 a. 
L. Mag. f >• 

M 1211 

« 1170 

4 a. Tren. in bluffs. 

8 b. St Peter. « 

8 a. Low. Mag.iK* 

8 b. and 4 a. i^*' 

4 a. Trenton. i*»' 

(SameasStOhas.)**^ 

4 b. Galena 1. 8. ^>so 
« is8a 

18.0retprobably»"« 

1380 



{ 



« 



1346 

4 a. Trenton. Heavy 
drift. "** 

18. Oretaoeous. i^^* 
18. Oretac. Heavy 
drift. ii»» 

« IOCS 

006 



« 



(4 



l( 



8 a. Low. Magnesian. 
18. Cretace'sclays.^*! 

818 
981 

'2 a. Potsdam (con- 
glomerate and red 
quartzite.) 

Granite. »•» 

1. Arch8Ban. io»* 

18. Oretaceous. i«a» 

Prob. « »«»» 

« (( 1144 

<l t( 13 28 

f20.H'vy drift of the 
\ Ooteau des Prairies 

« 16 28 

M 102 8 

«< 1780 

« 1769 

« 17 71 



Chicago and Nortbi- Western Ballvoad. 

Mfl. GmeimMd. Alt 



574 

662 

566 
676 
598 



Elkton. 



Marsliall. 



Minnesota. 

Oanby. 

Gary." (Dakota 



20. H'vy drift of the 
\ Ooteau des Prairies 

20. H'yy drift, prob- 
ably underlain by 
gneiss and schists. 

1174 
M 1179 

« 1348 

Line.) '« i*>^ 



Minnesota Valley Railway Division. 



479 

481 

498 
499 

606 



Sleepy Eye. 

Redwood Jc. 

Morgan. 
Pazton. 

Redwood Falls. 



ArchsBan. loa? 

Heayy drift of the Oo- 
teau des Prairies 1 ^ ^} 
Heavy drift. »<>*» 

it 1082 

1. Archaean and 18. 
Oret. !«»• 



{ 



Ghatfleld R. R. Branch. 



884 
886 
846 



Eyota.' 

Ohatfield June. 
Ohatfield. 



Heayy d'ft 4 a. Tren, 

1287 

Drift over Tren. ia7» 
f4 a. Trenton, 3 b. 
\ St. Peter. »«»^ 



Plainview R. R. Braneh. 



384 
386 
387 
840 

846 

850 



Eyota.^ 

Plainview June. 

Doty. 

Viola Centre. 

Elgin. 

Plainview. 



As before, 
20. Drift. 



{ 



1287 
1278 
1810 
1129 

4 a. Tren. 3 a. Shak- 
opee. !*«» 



« 



Drift. 



1167 



Rochester A Northern Minnesota R*y Branch. 



347 
348 
356 
360 
364 
368 

378 



Rochester. 
Zumbrota June. 
Douglass. 
Oronoco. 
Pine Island. 
Lena. 

Zumbrota. 



See main line. 

4 a. Trenton. 
« 



091 

999 

1091 

8 a. Shakopee. io*r 
3 a. and 4 a. Tren.*** 
Drift. io»» 

3 a. Shak., 8 b. St 
Pet., 4 a. Tren.»»i 



{ 



Chicago, St. Paul, Minneapolis A Omaha 

Railway. 



6 
11 

19 

22 

28 

84 



St. Paul. 

Mendota June. 
Nicols. 

Hamilton. 

Bloomington. 

Shakopee. 

Merriam. 



{ 



3 b. St Peter and 



4 a. Trenton. 
«< 



704 

718 

u 706 

20. Quaternary, drift 
bluffs. ^1* 

« 788 

3 a. Low. Magnesian, 
Shakopee 1. '*i 

« 768 



{ 



8. Overlying 3 a. Lower MaKnesian, i. e., its two upper members, the 2. Jordan sandstone and 
the 3. Shakopee limestone, seen m the bluffe. Artesian well 2,000 feet in sandstone. 

4. The cascade at Minneopa Falls, 80 feet high, is caused by the Jordan sandstone. This rail- 
road crosses the gorge one-quarter mile below the fall. 
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ChlosffOf St. P»ol, Mlniieapolis A O 
Mb. Railwajr— Qmfinued. 



Alt 



89 
43 

47 

51 
68 

62 

69 

76 

77 

86 

89 

91 

99 

109 

116 

122 

187 

148 

164 

160 

170 



Jordftn. 

St. Lawrence. 

Belle Plaine. 

BUkely. 

£. Hendenon. 

Le Sueur. 

Ottawa. 

St. Peter. 

Kasota. 

Mankato.* 

South Bend. 

Minneopa.^ 

Lake Crystal. 

Madelia. 

Lincoln. 

St. James. 

Mountain Lake. 

Windom. 

Wilder. 

Heron Lake 

Horsey. 



178 Worthington.» 



{ 



7«B Shakopee L and 
Jordan s. s. 
8 a Low.Magn^sian 

St. Lawrence. 
18. Cretaceous oyer 

8 a. Low. Mag.Ta* 

(( 7S< 

<4 TS4 

8 a L. Mag., Shak- 
opee limestone, Jor- 
dan sandstone. ' ^ * 

t* 790 

«< 747 

t< too 

'•1 «18a.Creta. 

« 80S 

(i 171 

18.CretH'vydrift.»»* 

<« lOSl 

u 1042 

(( 10 7 3 

(( It 00 

(( 1 S 5 S 

(« 1448 

M 1417 

(i 148 8 

({ 18 8 2 



Blue Earth' Branch. 





6 

11 

16 

24 

34 
44 



Lake Crystal. 
Garden City. 
Vernon Center. 
Amboy. 
Winnebago City. 



18 



Blue Earth City. 
Elmore. 



18 Cret. h'vy dr'ft. »»* 

8 a. Shakopee. ••• 

Drift. >o" 

1048! 
1101 



« 



i< 

M 

U 



1088 
11811 



Pipestone Branch. 




8 
20 
81 
44 
65 

63 



Heron Lake. 

Dundee. 

Avoca. 

Hadley. 

Woodstock. 

Pipestone. 

Dakota Line. 



18.Cret.,h'vyd'ft.i*" 
20. Drift. !*»» 

U 184 2 

« 16 9 

« 188 2 

Quartzite & catlinite. 

1729 
« 17 2 4 



Rock RlTer Branch. 





8 
16 
28 



Lu Verne. 
Ash Creek. 
Rock Rapids. 
Doon. 



Drift & Potsdam. !*«• 

i< 140 5 

*t 1464 

« 1294 



Sllnneapolia A St. lionis Railway. 



Minneapolis.' 

21 Chaska. 
23!Carver. 
261Sioux City Jc. 



{ 



4 a. Trent. 8 o. St 

Peters, s. •»* 

3 a. Calciferous. »" 

<c 719 

« 7 58 





MinueapoUa A St. liOniii Railway. 


Ms. QmUnued. Alt 


27 


Merriam Jo. 


8 a. Shakopee. ^'^ 


82 


Jordan. 


8 a. Jordan 8.8. ^*» 


42 


New Prague. 


Morainic Drift. «7» 


60 


Montgomery. 


<( 1068 


68 


Kilkenny. 


*( 1088 


66 


Waterville. 


Flat Drift. !••• 


76 


Waseca. 


« IKI 


88 


Richland. 


M 1178 


94 


Hartland. 


u IS8 7 

r 18. Cret. (prob. over 


108 


Albert Lea. 


• DeTonian) and H*vy 
I Drift. » " 1 


Gannon Valley DiTiBion. 





Waterrille. 


Flat Drift. i»o» 


6 


Morristown. 


RoUing Drift. i»«>8 


9 


Warsaw. 


t* 100 7 


17 


Faribault. 


4a.Tren. 8b.St.P.»»i 


27 


Dundas. 


4 a. Tren. inbluflfs.*" 


80 


Northfield. 


8 a. Shakopee. •^^ 


82 


Waterford. 


4( f08 


88 


Cascade. 


« 898 


46 


Cannon Falls. 


f4a.Tren.,8b.St.Pet. 
\ 8 a. Shak. «i* 


66 


Belle Creek. 


Low.Mag.inblufFs.^0 7 


66 


Redwing. 


f 8 a. Low. Mag., 3 c, 
\ St Croix. 7o« 


Pacific Division. 


1 
Minneapolis. 


f 4 a.Trenton, 8 b. 
\ Peters, s. **' 


8 Hopkins. 


Morainic Drift. •** 


12 MinnetonkaMUls 


tt 088 


19 Excelsior. 


<< 947 


26 Victoria. 


M 98 8 


31 Waconia. 


« 916 


89 Young America. 


<« 9 98 


40 Norwood. 


<C 9 76 


48 Green Isle. 


« 9 99 


64 


Arlington. 


Flat Drift. ••» 


62 


Gaylord. 


« 998 


69 


Winthrop. 


« 1018 


77 


Gibbon. 


Flatd'fton Arch.i«*« 


86 


Fairfax. 


« 1041 


94 


Franklin. 


(( 1008 


100 


Morton. 


« 841 


107 


Redwood. 


Archaean. 


123 


Echo. 


Undulating Drift. 


130 


Wood Lake. 


« 


136 


Hanley. 


tt 


146 


Clarkfield. 


tt 


162 


Dawson. 


tt 


171 


Madison. 


tt 


189 


Revillo. 


tt 


206 


Troy. 


tt 


223 


Watertown. 


tt 



St. Paol A Dulath Railroad. 



St. Paul. 
Post's. 



4 a. Trenton. ' »•* 
3 b. St. Peter s. s. 
4 a. Trenton. »*» 



{ 



MINNESOTA. 



2t9 



Kb. 



Si. Paul A I>iiluUi Bailroad. 

Continued, 



Ali. 



12 

> • ••• 

17 
26 
80 
42 

47 



W. D. Junction. 
W. Bear Lake. 
Stillwater June. 
Centreyille. 
Forest Lake. 
Wyoming. 
North Branch. 
Harris. 



54*Ru8h Citj. 

64 Pine City. 

77 Hinckley. 



87 Miller. 



96 
110 
116 
121 
ld2 
128 
141 
166 



Kettle Riyer. 
Moose Lake. 
Barnum. 
Black Hoof. 
N. P. Junction. 
Thompson. 
Fond du Lac. 
Duluth. 



4 a. Trenton. 

3 b. St. Peter s. s. 

3 a. Calciferous. »»* 

(c 90 9 

2. Primordial.(?) «»« 

894 



Taconio. 



« 



« 

u 

« 

« 

ii 

<i 



Potsdam. 
Cupriferous. 



195 
fl6 
949 
lOSl 
1186 
1080 
1064 
1097 

1081 

1082 

608 

608 



Stillwater Branch. 




13 



White Bear. 
Stillwater. 



Drift. »«» 

3 a. Calciferous. •^^ 



Mmneapolis Branch. 




16 



Minneapolis.' 
White Bear. 



Trent, and St. Peter's. 
Drift. »«* 



Taylor's Falls Branch. 




^1 



Wyoming. 
Taylor's Falls, 
'Passenger Dep't. 



2. Primordial. (?) •»» 
St. Croix, s. s. »*i 



Knife Falls R. R. Branch. 




6 



N. P. Junction. 
Cloquet. 




Northern Paoifio BailroAd. 

Fergus Falls and Black Hills R. R. 



Wadena. 1 a 

1 Wadena June. 
10 Deer Creek. 
14 Parkton. 

18 Henning. 
24 Vining. 
29 Clitheral. 
83 Battle Lake. 
89 Maplewood. 

41 Southwick. 

42 Underwood. 

63 Fergus Falls. i« 

60|Ames. 

68 Everdell. 



77 



Breckenridge. 

Dakota 



OS .f4 

a g 

o 



'O I— I 






Line. 






O 



1S49 
1350 
1394 
1894 
1486 
1889 
13 46 
1354 
1860 
1842 
1182 
1068 
998 

960 



Northern Paoifio 

Ms. Little Falls 



Bailroad.— Con^ntted. 
A Dakota B. R« Alt. 






Little Falls. 


C Staurolitic& garnet- 
• iferous mica schists. 








1115 


8 


La Fond. 


Drift. 


1184 


16 


Swanville. 


i< 


I17S 


26 
29 


Gray Eagle. 
Birch Li&e. 




1228 
1226 


31 

38 


Spanlding. 
Sauk Center. 


Archssan. 


1292 
1232 


48 
63 


Westport. 
Villard. 


(t 18 82 

Drift on Arch88ani8»» 


60 


Glenwood. 


«( 


1401 


69 


Starhuok. 


Drift. 


1159 


79 
88 


Cyrus. 
Morris. 




1185 
1184 



Chloago, MUwankee A St. Panl Railway. 

Southern Minnesota Division. 





9 

19 

26 

87 
88 



Wells. 
Minn Lake. 
Mapleton. 
€K>od Thunder. 

St P. & S.C. Jo.« 
Mankato. > 



Heavy Drift. 

M 



U 
(( 



1158 

1088 

1081 

974 



{ 



3 a. Low. Mag.Shak. 
1. 8. 18Cret. 7»» 
( 18.Cret L. M. Shak. 
t 1.8 Jordan. 8. s.'^o 



Wabastia Division. 





13 
20 
29 
34 
42 
62 
63 
60 



Wabasha. 

Glasgow. 
Theilman. 
MillvUle. 
Hammond. 
Zumbro Falls. 
Mazeppa. 
Foresl Mills. 
Zumbrota. 



{ 



8 a. L. Mag. 3 o. St. 
Croix in bluflfe.^n 

« 716 
748 

787 

8a.L.Mag.inbrfs.y»a 

887 
988 
970 

« 'Shak.l.s.»«o 



« 
<« 



ti 
« 
<c 



Hastings A Dakota Division. 




9 
18 
22 
27 
31 
33 





8 
12 
18 
22 



Minneapolis.^ 

Hopkins. 

Chanhassen. 

Hazeltine. 

Augusta. 

Benton Jc. 

Cologne. 



Hastings. 

Vermillion. 
Auburn. 
Farmington. 
Fairfield. 



4 a. Tren., 3 cSt. Pet. 
Heavy Drift. »i3 

« 96 6 

« 924 

M 9 74 

Heavy drift. »*« 



« 



943 






3 a. Low.Mag. & St. 
Croix bluffs. »<>7 

3 a. Low. Mag. ^61 
3 b. St Peter 8. 8. »04 
or 4 a. Tren. »*8 



(( 



6. CeutleBoek. The oatlierofthe St. Peter sandstone, 70 feet high, visible from the station 
toward the east gives the name to the place. 
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Chieacro, Milwaukee * St. Paul R. R. 

Ma. (HofttiPgB A Dakota Diy.)->Cbn. Alt. 



88 

41 
45 

48 

64 
89 

114 

137 
167 



178 
178 
182 



Prior Lake 

Shakopee. 

Chaska. 

Caryer. 

Glenooe. 
Bird Island. 

Granite Falls. • 

Monteyideo. 
Appleton. 



Odessa. 
Juno. Switch. 
Ortonville. 



tr* 
8 

S 



K 



8 a. St Peter s. s. or 
4 a. Trenton. •*» 
3 a. Shakopee 1. s. ^^« 
8a.Cal.heaTydrift»" 



{ 



{ 



<4 816 

20. Heayy drift, un- 
derlain by 1. Arch- 
flsan rocks, 
f Alternating beds of 
\ gneiss and schists. 
Red and gray gneiss. 
20. Drift. 
HeaTy exposures of 
gneiss & granitoid 
gneiss, with con- 
spicuous glaciation 
parallel with the 
Minnesota Riyer 
Valley. 
(Dakota Line.) 



(Iowa A Minnesota DiviBJon.) 




86 
96 

111 

114 
117 
126 
135 

144 

160 

159 

170 

173 

179 

186 
193 
199 
206 
212 



N. McGregor. 
Le Roy. 
Adams. 

Austin. 

Ramsey. 
Lansing. 
Blooming Prairie 
Aurora. 

Owatonna. 

Medford. 

Faribault. 

Dundas. 

Northfield. 

Castle Rock^s 

Farmington. 

Rosemount. 

Westcott. 

St. Paul June. 

St. Paul. 



^See Iowa.) 
iO. Hamilton. 



{ 



u 



(( 



Heavy drift. 



(4 



it 



{ 



«S8 
1S80 
1276 

18 a. Cretaceous on 
Marcellus. "»' 

1315 
1234 
1286 
1358 

4 a. Tren. on river 
banks. "** 

3 a. River Terr's. i»»» 
f 4 a. Trenton. ioo» 
\ 8 a. St. Peter. 

3a.L.Mag.(Shak.)»5» 

8 a. Cal. & 4 a. Tren. 

on high bluffs. ^^^ 
8 b. St. Peter s. s. & 

4 a. Tren. near • ^ 5 

4 a. Trenton. Heavy* ^ * 
drift.9»9 

883 

f 50 

»o* « & 8b. St. Pet. 



u 
(( 



Chioacro, Milwnkee A St. Paul R. K.— Om. 

M». ( La ()roaee M 81 Paul Division.) Alt. 



306 

313 
828 
826 
883 
840 
342 
352 
869 
369 
390 
396 
401 

409 



424 



Winona. 

Minnesota City. 

Minneiska. 

Weaver. 

Kellogg. 

Wabasha. 

Reed's Landing. 

Lake City. 

Frontenac. 

Red Wing. 

Hastings. 

Langdon. 

Newport. 

St. Paul. 

Fori Snelling. 

Minnehaha. 

Minneapolis.* 



{ 



8 a. Low. Mag.fr 8 c. 
St. Croix s. 8. com- 
pose the bluffe. •«> 

• 7T 



tt 

u 
u 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



{ 



4 a. Trentcm. 
3 b. St. Peter. 



671 
6 74 
7«1 
• til 
681 
TOS 
710 

• 87 
70f 

• 11 
7iX 

'7^4 



it 

It 



MlnaMipoUi A St. lionis Railway. 





21 
23 
26 



Minneapolis.' 

Chaska. 

Carver. 

Sioux City June. 



{ 



4 a. Trenton. * •«» 
3 c. St. Peters, s. 
3 a. Calciferous. 7^> 

 751 



If 



St. Paul, BOimeapolis * Manitoba tty.* 




10 

11 

25 
28 
33 
35 
43 
49 
54 
57 

61 



St. Paul. 

E. Minneapolis. 
Minneaptf>lis. 
Wayzata. 
Long Lake. 
Maple Plain. 
Armstrong. 
Delano. 
Waverly. 
Howard Lake. 
Smith Lake. 

Cokato. 



{ 



4 a. Trenton. »<>* 
3 c. St. Peter s. s. 

tt 841 

» $ 8 4 

18. Cretaceous.? •«• 

« 914 

it roil 
tt 

2. Primordial.? 



1 



it 
tt 
ti 



» 

2 
•11^ 



1010 g^ 



{ 



1054 |» 

1. Metamorphic 
probably 



hie 'l 

1050 J 



6. iipring Valley. At four miles east is the best exposure of BkyaconeUa. Orthis and Str&phoniena 
I<haye seen. At Spring Grove, on the Preston Brancn of the Chicago, Milwaukee & St. Paul, have 
been found the largest Trilobitea known of their kind (Isoteles), Similar ones^iiave been seen three 
or four miles northwest of Eyota, on Ghici^o ft Northwestern Railroad. Two miles north Kasson build- 
ing stone of Galena formation (Upper Magnesian) are (quarried of any size, 2^ inches thick. At 
Stockon and Lewiston, the lower Magnesian of similar dimensions are quarried by the Railroad Co., 
Same beds are wroushtat Mankato somewhat thinner— supply unlimited. Orthoceratidsei, 10 inches in 
diameter. 8 or 10 incnes long, have been found in lower Trenton about Rochester. W. D. HuBustrr. 

Some persons prefer to call this the Upper Magnesian limestone. In going from Spring Valley 
east, we ascend over 183 feet of layers of this rock in four miles on the railroad. 

7. Worthington. The drift here is supposed to be 700 ftelevation above tide; near town is over 1,800 ft. 

8. The Falls of St. Anthony, at Minneapolis, are caused by the rapid wearing out of the very 
friable St. Peter sandstone under the Trenton limestone, leaving a projecting shelf of the latter. 

9. OraniU Falls is a reef or bar of quartzite (probably metamorphic). It is expected that the 
roost of our quartzites will prove to have been Potsdam. They appear in proper horizon as do those 
at Devils Lake, Wis., and Sioux Falls, Dakota. Boulders from these quartzite rooks are widely distrxb^ 
uted in Minnesota. W. V. H. 







MINNESOTA. 


2BI 




M.. dntinuoi. Alt. 


67 


Dawel. 


l.MeUmorph. ""' 


11 


Parker. 


s ^ - 


72 


DMrwin. 


" Probably '"" 


22 




11:1 


71 


UUhfleld. 




S4 


Haeean. 




Bwede Orove. 




39 


Crow Eiver. 


i's^'t 


91 


Atwater. 




44 


St. MbhaelB. 


98 


Eudlyobi. 




48 


Montioello. 


i-j, 1 


104 


WillmM. 




66 


Silver Creek. 


j^ t > 


111 

lis 


BL John's. 
Kerthoven. 


: El 


68 
89 


Clearwater. 

Augusta. 

StTCloud. 


1 = 11 


127 


D« Graff. 


76 


i S-oj S 


134 


Benson. 




82 


St. loeepb. 


H-'ih 


14ft 


ClonUif. 




85 


CoUegeTille. 


160 


Bancook. 


:: ;;" 


90 


ATon. 




159 


Monia. 


96 


Albany. 


18ft 


Donnelly. 




103 


Freeport. 


178 


Herman. 


1. ArohieMi. !•'• 


109 


Helroee. 


: 11 III 


185 


Qorton. 




117 


Sauk Centre. 


194 


Tintah. 


:: i| :ii 


125 


West Union. 


201 


Campbell. 


130 


Osakia. 


S^ = f i 


209 


DOMD. 




142 




217 




" tS'"' 


148 


Garfield. 


ISiltil 


(Branch Lloe St Paal 


Hin. ft Han. Rulway.) 


166 
176 


Dalton. 






186 
196 


Fergus Falls. 




f 4 a, Trenton, "* 
1.3a. Si. Peters, s. 
4 a. Trenton. >*" 
Bb. St. Peter e.e. •»' 




204 
212 
218 


Roth say. 
Lawndale. 
BamesTille. 


glaeUllakeAgassiL 
{_ are crossed. 




2. Primordial. "• 


232 
241 


Sabiu. 
Moorhead. 


1 Modified Drift. 




St. Panl, atlllwmter A Tt^lor-i Fall* R. B. 




1. Aroh»an. ' " 






St. Paul. 


(4 a. Trenton, '«* 

I3ft. St-Peters. 8, 






8P08f«. 

12 St. Elmo. 


a. Trenton. >*' 


OlSt, Paol. 


f 2-4. Low, Siliir. and 
\ Cam. 1. s. and 8. B. 




16 Stillwater June. 


a. Calciftrous. "' 






20l Stillwater. 


*" 



le of tha Northeni Pacific Railroad ia give 






Galaoa, or Upper Mignesin 
Lower (blue) Trenton. 17 ff 



■h ualformlty of escarpmi 



leseofthafotinatlunslaHiDnsBolaof the paleaOEOlc rock 1?: downward, 
183 feet; Upper Trenton, gray limeatoae, 120 feet ; a greenshale^ 16 feel ; 
I; St. Pctor eandstaae. 116 feet: Lower MagDeBiaa, 260 feet; Polednm, 
rmeaeuresaregreatlr corroded and ahow but a iDull part of these veraJ 
r TrentoQ aod its Invaiiable aasoclat« the 8(, Peter sandstone, giving 
ThoUpperTrei " 



is begun, 'the aun 



I light eh 



W. H. 

12. From Wadsn* to Feqpis Falls the railwwpauea through the beantiftal" Lake Park Region," 
with the abrupt morainie mounda of the Leaf Hllla and Dumerooa glacial lakes. Near Amea and 
ETOtdlll an the beaohes of the glaolal lake Agassis (Upham.) r. w u 

13. Winnebago Oi^ lion tha depoaitaotaglaoial Take (Uph „ 

Bitot tha Ooltau du Pralria ts aseanded. The thraa hlgheat points betweoa the Des Moines uid 
the Jamea BiTenare: Four milea west of Iona,lJM feel; tonr inii-" > 
'--- —-■of Lake Hemuui, Dak.^ 1,8^ feat At Pipeatone "'■- 



rtjpham.) _ After_o 

. . 08 qw ooeut tl . 

(Wiachell), or Huronian (Ohamberlin and Irring). 



at of PlpesU 
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Now* Blgned a W. H. ue by Prof. C. W. Hall. 

14. Ta^toT'i Fallt. The prlmordeol li here (er; fosBllirerous and lies adooafornubly on tnp 
Took, guppiwed to be Cupriftnivt. 

15. The sreU Heubi i»Dae of Osbhro is arosaed between St. Louli rirer and Okwanlni. Ths 
Xwaba HtigHu, u here aused, is oa a raDge of cnaidc rocks, the apparent equlTaleot ot the 
flIanl'B range kaovn Airther norCheutand la Canada 

Errmta: Pue 3M, aflcr Wisconsin geoloeiaU, read, Is equlralent to S c, etc. 

Note «. For"of Ehyaam^a;' read, tor Skyndiontlia. 

NoleT. For"TOO,"roadl,TOO. 

Note*. Foc"lsateerarbarofquart>tte,"reBd,arecaaMdh7acce7 (selM. 



NORTH AND SOUTH DAKOTA. 



26S 



North and South Dakota.^ 



Cbicsigo, Milwaukee & St. Panl Kailroad, 

Iowa and Dakota Diyision. 


Cbicaffo, Milwaukee A St. PaoL— Om. 
Ms. Sioux City and Dakota Div.— Con. Alt. 


Ms. (Mitchell to Chamberlin.) Alt. 


62'FairTiew 


f 18 b. Cretaceous, 
\ Drift & Loess, i^or 

te 1238 

18 b. Cret. Till. 12*1 
1 b. R. Quartz. IstMor. 


882 
347 


Mitchell.' 

Letcher. 

Woonsocket. 

Woolsey. 

Redfield. 

Ashton. 

Aberdeen. 


f 18 a. & b.Cretaceous. 

\ 2d Moraine. !»»* 
/ 18 b. Cretaceous, 
\ Deep Till. i»oo 

« 1808 

«8dMor.i«5« 
18 b. Cretaceous, i*®* 
12 96 "LacustMAlluT. 
1801 €i 4f «&TiU. 


68 Beloit. 
71iCanton. 
91,Sioux Falls. 18 8 8 


861 
888 
420 
429 
461 


21 iElk Point. 
29 Burbank. 

86 Vermillion. 

44 Meckling. 
60 Gay ville. 

61Tankton. 

70 Utioa. 

78 Lesterville. 

90 Scotland. 


Alluvium. 112* 

K 1188 

r 18 b. Cretaceous, 
(Drift and Loess.i 1*8 

« 114 9 


365 
367 
879 

890 
899 


Plankington. 
Yorkton. 
Kimball. i»" 

Puckwana. 
Chamberlain.' 


Deep Till. is 21 

« 16 8 9 

Ist or Principal Mora. 

f Lacustral AUuyium, 

\ and Till. i»»» 
/18b.Cret(Berg)i»56 

\ Till on Uplands. 


Alluvium. !!«• 

f 1 8 b. Cretaceous, 
\DriftandLoes8ii8 8 

Drift. 1889 

1st Moraine, is 78 

18 b. Cret., Till. i3*o 


South Minnesota Division. 


(Canton to Mitchell.) 




9 

19 

80 

38 

60 
76 


20 

86 
89 

104 


Woonsocket. 

Forestburg. 

Diana. 

Roswell. 

Howard. 

Winfred. 

Russell. 

Madison. 

Coleman. 


18 b. Cret., Till. 18O8 


262 
262 
268 

881 

287 


Canton. 

Worthing. 

Lennox. 

Parker.* 

Marion Ju. 


18 b. Cret, Till, "^i 

(( 185 7 
*i 1847 

rib. Red Quartzite, 
t and2dMor. i3*i 

(i 1440 


K 1280 
« 1811 
M 18 98 
« 1561 

"2d Mor. i»o* 

« 1st « 
Drift. i8»» 
Drift Plain. i8e7 


287 
298 


Marion Ju. 

Freeman. 

Menno. 

Scotland. 

Springfield. 

Running Water. 


ti 1440 

Till and 2d Mor. »»<>* 

Till. 1*17 

18 b. Creta., Till. 18*0 
tt 1227 

« 1218 


809 
819 


Sioux Falls. 
Dell Rapids. 


lb.R.Quartz.,Dft.i88« 

« 148K 


843 
860 


Egan. 
Flandreau 
Airlie. 
Pipestone. 


Drift. 1822 

« 15 62 


287 
803 
818 

832 


Marion Ju. 

Bridgewater. 

Alexandria. 

Mitchell. 


1440 

rib. Red Quartzite, 
\ Till. 1*18 

K 1845 

rib. Red Quartzite, 

18 a. and b. Creta- 

( ceous, 2dMor.i2»* 


M 16 41 

1705 


Hastings and Dakota Division. 



18 
26 
34 
46 
66 
66 
77 
87 

123 
134 

136 


Ipswich. 

Mina. 

Aberdeen. 

Bath. 

Groton. 

Andover. 

Bristol. 

Webster. 

W aubay . 


18 b. Cret, Till. 1*8 ^ 
« 8d Mor.i*8s 
"LacnSilt.1801 

(< M 18 01 


Sioux City and Dakota Division. 


« U 18 04 

" 8dMor.i*»8 

" 2d "1775 
Till. 1842 

Till and 1st Mor. i«i» 




8 
13 


Sioux City. 

MoCook. 
Jefferson. 
Elk Point. 


r 18 a. Cretaceous, 
\ Drift and Loess. io»^ 
AUuTium. 110s 
« 1111 

« 1124 


21 


Wilmot. 


<( 8d *' 1196 


21 
38 


Elk Point. 
Westfield. 

Akron. 

Calliope. 
Eden. 
Rock Valley. 


It 1124 
" 1124 

f 18 a. and b. Cretac, 
\ Drift and Loess. ii*« 
18 b. •« " 11^5 

« u 1215 
K « 12461 


Millbank. 
Big Stone City. 


« t< 1148 

la.Gran.,TiU&A11.9 7» 


33 


Ortonville. 


(t « <( 997 


^ M 


James River Line. 


47 
55 
66 


9 
12 
87 
64 


Aberdeen. 
Westport. 
EUendale. 
Edgeley 


Till&Ucust'lSilt.i8oi 
18b.Cretac.,Till.i8 8 8. 

U 1456 


58 


Austin. 


<( « 11971 


« «8dMor.i8i8 
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Chleaso, Milwaukee A St. Paul B. B.— Om 

Ms. Fargo Soathern Line. . Alt 



Ortonyille, Mixm. 
22 GraceyiUe, « 



49 
66 

88 
120 



White Book. 
Tyler. 

Aberorombie. 
Fargo. 



Till. ArchiBftn »»» 
granites extensiye- 
ly exposed in val- 
ley of Minnesota 
RiTer. "»» 

Lacustrine de- **^ 
posits of Lake 
Agassis overly- • • ' 
ingtill. 






9S8 

008 



HaatingB and Dakota Line.— Qm. 




16 
81 



Ipswick. 

Roscoe. 

Bowdle.^ 



Till. i«»i 

« 1 < 2 7 

lst&2dMoraine.i»*« 



Roscoe and Orient Branch. 6. 




8 
26 
49 
58 
68 



Eureka. 

Hillsview. 

Roscoe. 

Millard. 

Faulkton.* 

Orient 



Till&2dMoraine.i««5 

M 1 8 S 

« 18 2 7 

-v« 1641 

« 2d Moraine. »«»* 

« 1800 



Chicago and Nortli Western B'y. 

Eagle OroTO and Hawarden Line. 



614 
622 
681 
641 
664 
663 
679 
690 
602 
612 
624 
681 
640 

66d 



Hawarden. 

Alcester. 

Beresford. 

Centreville. 

Hurley. 

Parker. 

Canistota. 

Salem. 

Canova. 

Vilas. 

Carthage. 

Esmond. 

Iroquois. 

Cavour. 

Huron. 



1181 
1846 
1606 
1229 
1268 

lb.RedQuartzite.i<«o 
18 b. Cret.2dMor.i"» 



Till and Loess. 
1st Moraine. 
18 b. Cret, TiU. 



« 



it 



« 

u 

M 
<C 



Till. 
« 

C( 

<« 



8d Moraine. 
Till. 



1617 
1627 
1480 
1488 
1488 
1401 
1811 
1285 



Minnesota and Central Dakota Line. 



698 



631 
649 
662 

681 
691 
702 
713 
723 
736 
744 
753 
769 



Gary. 

Altamont. 

Goodwin. 

Eransburg. 

Watertown. 

Henry. 

Clark Centre. 

Raymond. 

Doland. 

Frankfort. 

Redfield. 

Athol. 

Northville. 

Rudolph. 

Aberdeen. 

Ordway. 

Columbia. 



2d Moraine. i4>^ 

Ist " i««* 

Old TiU. 19 96 

<( 19 8 2 

1st Moraine. i7S5 
TiU. i«i2 

2d Moraine. i78 9 

TiU. !*»« 

3d Moraine. i>s^ 

AUuvium&TiU. i29« 
18b.Cret.,8dMor.i8«o 
«Lact'lAllu.ia9 6 

tt « 12 9 9 

«&TiU.i89i 

« <i 1800 

« (« 1814 

1816 



« 



M 



<( 



Chloacro * North Western B'y.— Om. 
Ms. (Elkton to Redfield.) AU. 



574 
584 
590 
597 
608 
619 
644 
663 
653 
662 
675 
687 
699 

718 

725 
739 

752 

761 

781 



Elkton. 

Aurora. 

Brookings. 

Volga. 

Noidland. 

Preston. 

De Smet. 

Iroquois. 

Cavour. 

Huron. 

Woolsey. 

Wessington. 

St. Lawrence. 

Ree Heights. 

Highmore. 
Harold. 

Blunt 

Canning. 
Pierre. (Missouri 



662 
675 
684 
708 



Huron. 
Broadland. 
Hitchcock. 
Redfield. 



Drift Plain. i^»i 

M 1680 

U 168S 

« 1 6 8 • 

1st Moraine. !•*• 

TilL !•»• 

2d Moraine. !»«• 

Till. i*«i 

2d Moraine. i*" 

Till. "«» 

8d Moraine. »«*• 

« 141* 

TiU. "»• 

{18 b. Cretaceous, 
lst& 2dMora.i»»i 

2d Moraine. !••• 

TilL *••» 
18 b. Cretaceoue, 

Ist Moraine. i«>i 

tt 1668 

River.) " ^^^^ 



{ 



TilL i"» 

(( 18 08 

8dMoraine.i<'9 
18b. Cret, " i»oo 



(Watertown Junction to Watertown.) 





8 

18 

30 

44 



Watertown Ju. 

Bruce. 

Estelline. 

Castlewood. 

Watertown. 



Drift. 
it 

(« 

u 



1004 
1640 
1060 
1686 
178S 



St. Paul, Minneapolis A Manitoba B. B. 



241 

242 

261 

263 
269 
275 
281 
289 
295 
300 
307 
320 
333 
345 
351 
360 
374 
387 
392 
400 
402 



Morehead, Minn. 

Fargo» Dak. 

Harwood. 

ArgusTille. 

Gardner. 

Grandin. 

Kelso. 

Hillsboro. 

Cummings. 

Buxton. 

Reynolds. 

Thompson. 

Grand Forks. 

Manyoel. * 

Ardock. 

Minto. 

Grafton. 

St. Thomas. 

Hamilton. 

Bathgate. 

Neche. 

Gretna, Canada 



r Plain of Lake Agas- 
tsia, Lacu8lDep.»o» 

901 



it 
M 
tt 
it 
tt 
tt 
U 
M 
(( 
« 
tt 
it 
<( 
M 
ti 
tt 
it 
t* 
tt 
tt 



886 
884 
886 
801 
897 
901 
998 
980 
910 
866 
630 
819 
S24 
820 
827 
840 
824 
821 
881 



Line. « 



1. By Profs. T. C. Chamberlin and J. B. Todd, U. S. Geologists, with elevations by Mr. Warren 
Upham, Assistant on the Geological Survey of Minnesota and the U. 8. Surrey. The geology of the 
two States is given in one chapter without reference to the division recently made. 
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St. Paul, Minneapolis and Manllwlis 

Batlruad Clin. 

[(. BteckesTldge EkMdsIoii. A 

Breetenridge. 
18 Dwight 
21 Colfoz. 

50 QTMnfiold. 
99 Mayville. 

51 Luimore. 
IBOrr. 



4HaTUi». 
'1 Kidder. 
'8 Burch. 
14 Amherat. 
II CUrmont. 
16 Huffton. 

(2 PutllB J. 

.0 Httdlej. 
-^ Aberdeen, 



Derlls Luke Eitension. 



Orookston. ' " 
28 Qraad Forka. 
£7 Larimore. 
83 Miahigan Cit;. 
""DevilH LBke,BU. 
DeTila Lake, Wa 



lAODBtrine Ct 
Drift & 18- Ci 



118 



16 



OjRipon. 

4 Ayr. 

 geca^. 

Hope. 
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It ^ay be osefal to those not familiar with the local geology of America, to insert a general 
account of the well-marked difference between the eastern and western parts of the Continent. 
Adopting the line of Central Texas, Indian Territory, Kansas, and Eastern Nebraska and Dakota, and 
extending it in the same general course to the Arctic Circle, we will hare North America divided 
into two great divisions, in each of which the geology of the country has the same general character 
and each widely different fh>m the other. 

The eastern division shows a sub-division into a number of great basins, representing all the 
older geological formations in their regular stratified order, and each with a carboniferous coal field 
on its summit and then the whole area framed on the outside by two or three irregular bands of the 
Cretaceous, Tertiarv and Quaternary formations, and showing also several intermediate lines of 
Triassic and probably Jurassic. 

But on crossine the line above described, we pass firom the old to the new geological world, in 
which the Upper Silurian* and Devonian formations are unknown, and even the Carboniferous appears 
in so changed an aspect as to be unworthy of the name, inasmuch as it is no longer coal bearings 
As our geological table is now numbered, much more than half of it has here become useless in this 
western district, as none of those formations are there to be seen, and we come into a new geological 
continent of mi^^ifioent distimces, covered for thousands of miles chiefly by the Cretaceous and 
Tertiary, with smaller areas of Triassic and Jurassic formations, with other vast areas of mountains 
and plains of eruptive and metamorphic rocks, with the minerals peculiar to them, affording but little 
material for geological notes, and sometimes greatly disturbing and subverting the order ofstratifiea- 
tion and rendering Metamorphic the Cretaceous and Tertiary. Some of the ranges no doubt contain 
a central axis of granite and crystalline formations of the older rocks, and in time some small por- 
tions of the metamorphio rocks, like those of New England, may prove to have been changed from 
PalflBOsoic and other rormations well known in the eastern cUvision. A few fossils here and there 
may show traces of what they once were, but as yet they may be classed under the comprehensive 
name of Metamorphic. 

But the most remarkable point in this description, is the vast extent and great persistence and 
uniformity of these formations of the Far West, so limited in number and spreading from near the 
Mississippi and Missouri Rivers to the Pacific Ocean, and firomthe North Pole to the Isthmus of 
Tehuantepec. This statement gives a correct general impression of the geology of more than half of 
North America. An examination of ^is ** Qeological Railway Guide.** along all the lines as yet con- 
structed, and of all the geological maps of the United States and of the Dominion of Canada, and the 
reports of all travelers, wUl serve to confirm what has here been stated, and to impress on the mind 
of the student the Important transition he makes in passing west of the Mississippi Valley. 

One of the most unfortunate facts in connection with the geology of this western district is, that 
throughout a large portion of it^ especially its central and southern parts, the soil is *' alkaline," the 
rain-fiUl being less than the evaporation by which soluble salts are brought to the surface, rendering 
the land unfit for cultivation without irrigation, although portions of it afford pasturage, and there 
are many lakes and rivers whose waters contain a greater or less per centage of soda salts. The areas^ 
however, are relatively small in which the soil is not able to yield crops, if only water can be sup- 
plied to it. 

Another point may be worthy of mention, namely, that the study of the formations of the Far 
West has only been begun, and they are so much more expanded and sub-divided that for aught we 
now know, a new geologicsal world may vet be opened, which may greatly enrich the science of 
geology, modifying our present series of the newer formations, giving us new views of structural and 
dynamic geology and discovering new forms of ancient life. 

It is as true now, as it was when written by Prof. James Hall, thirty years ago, that ** our knowl- 
edge of the geological formations of the West is so rapidly progressing, ana the materials are accumu- 
lating in suon abundance, that whatever may be presented to-day as new and in advance of previous 
knowledge, will to-morrow be regarded only as a niatorical record of our progress." J. M. 

TABLE OF THE TERTIARY AND C RETACEOUS FORMATIONS. 

From Dr, Bdward D. Copers Report on the Vertel>rata of the Tertiary Formations of the West, ' 
United States Geological Survej/^ 1883. 
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Equus Beds. 
Procamelus Beds. 
Ticholeptus Beds. 
John Day. 
Wliite River. 
Uinta. 

Amyzon Beds. 
Bridger. 
Green River. 
Wasatch. 



H JO 

00 H 



00 

H 
H 

00 



? Puerco. t 
18 d. Laramie. 



18 c. Fox Hills. 
18 b. Colorado. 
18 a. Dakota. 



Puerco. 
Fort Union. 
Bear River. 



Fox Hills. 
Fort Pierre. 
Niobrara. 
Fort Benton. 
Dakota. 



*The Lower Silurian is known in Idaho, Montana, Wyoming, Colorado, New Mexico, Utah, 
Nevada and Arizona, most lai^ely in the two last named. 

t Professor Cope insists there is plenty of evidence, since the publication of his report, that the 
puerco is distinct from the Laramie. 
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1. The geology here given of the Northern Pacific Railroad, east of Bismarck, la hv Prof. N. H. 
Wlnohell, of Mionesota, and that west of Bismarck, through Dakota and Montana, is by Prof. Raphael 
Pumpelly, whose work, however, was devoted almost wholly to coal explorations, and his Journeys 
were made on horse trails, often off firom the route of the railroad, before most of the stations In 
Montana and Idaho were located. His foot notes are marked R. P., those marked B. T. P. are by his 
assistant, B. T Putnam, and those signed G. W. D. are by Dr. Georse M. Dawson, giving the observa- 
tions of a passing geological traveler well versed in the geology ofthe adjoining territory of Canada. 

J. M. 
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2. From Bismarcky at Missoari Grossing, to a few miles beyond Marmot Station, numerous expos ? 
ures in cuttings, and banks of Knife River of Pierre shales, capped in places by Fox Hill sandstones. 

G. M. D. 

3. Near £lw Ortutf detached portions of edge of plateau formed of Fort Union Laramie appear, 
rocks showing in some places. At Sims, same rocks. 6. M. D. 

4. Sims (Bly's Mine). Several seams of lignite, of which two, 4 feet and 7 feet thick, are opened. 

R. P. 

5. Line mns on up Valley of Knife River, and gradually attains to level of plateau above referred 
to. This, about Antelope and Richardson, forms a rolling and hilly prairie, which is based directly 
on Fort Union Laramie, the soil consisting of disintegrated rocks of this formation. No erratics or 
glacial drift appear anywhere on this plateau, so far as obsenred. O. M. D. 

6. At Glaastons, descend into Valley of Heart River continued exposures of Fort Union. 

G. M. D. 

7. From BelfMd Station to the Little Missouri, pass through line ** bad land " scenery. Fine dis- 
play of rocks of Fort Union Laramie. Thin seams of lignite, which in many places have been burnt 
out, reddening the surrounding rocks. Large masses oi silicified wood in some places. G. M. D. 

In entering the Bad Lands of the Little Missouri, the change in the scene is startling, and the 
appearance of the landscape wholly novel and singularly grotesque. There are thousands of these 
buties, and you ride in a fast train for an hour in the midst of red, gray, black, broim and blue towers, 
pyramids, peaks, ridges, domes and castellated heights, turrets, battlements, sharp spires, crotesoue 
gargoyles and huge projecting buttresses— an amazing Jumble of weird architectural enects, that 
startle the eye with suggestions of intelligent design. It is a region of extraordinary interest to the 
tourist and artist E. V. Smallst. 

8. Scoria. In Bad lands or P3nramid Park. Near here are extensive burning seams of lignite. 

R P. 

9. lAttlf Missouri. Several seams of lignite, of which one, 7 feet thick is opened. R. P. 
At Little Missouri^ high banks with good exDOfluros of Fort Union Laramie rocks. 

10. Beyond Olendivs^ following the Valley of the Yellowstone, numerous banks showing Fort 
Union, thin lignite seams and much massive soft sandstone. G. M. D. 
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18. Cretaceous, with 
Coking CoaL »•»« 

14. Carboniferous, 
18. Cretaceous. » 86 



2. Cambrian. 

a 
(I 



11. Before reaching Howard, and between that station and Saunders, almost continuous exposures 
of massive yellowish soft sandstone, evidentlv Fox Hill, and nearly horizontal. G. M. D. 

12. In a cut at Meyer' a^ and just beyond that station, a slight undulation brings the top of the 
Pierre into view. The oase of the sandstone becomes interbedded with daric shales. 6. M. D. 

13. Similar sandstones, with top of Pierre occasionallv showing below them, extend all along the 
Yellowstone Valley to BiXUn^s^ and beyond. At Billing's they form bold cliffs behind the town. The 
so-called Pompey's Pillar, near station of same name, Is an Isolated mass of these sandstones. O. M. D. 

14. Near Sprinqdalet the rocks become disturbed for the first time, and dip at high angles. Jucas- 
sic-Triassic, according to Hayden's map. (? t) 

Beyond Springdale, fine views of Little Belt Mountains to north, and north end of Tellowstone 
range to south, the former composed (by map) of volcanic rocks, with a belt of Carboniferous tilted 
up around them, the latter of Metamorphic rocks, surrounded by Silurian, Carboniferous and Juras- 
sic-Triassic. G. M. D. 

15. JAvingsUm. Branch railroad to Tellowstone National Park, Lower cafion of the Tellowstone 
in sight It is cut across the arch of a pitching anticlinal giving a fine section of Carboniferous, 
Jurassic, Triassic (?) and Cretaceous fossiliferous beds. R. P. 

16. From LivvngsUm to Boieman Tunnel. Cretaceous and possibly Jurassic-Triassio rocks, much 
disturbed, and at allangles to vertical. 6. M. D. 

17. Mojyoera. Seams of Cretaceous coking coal are worked a.mile or so south of the tunnel. R. P. 

18. At Timber Line, Just west of Bozeman Tunnel, spur track to coal mine, which I am informed 
yields most of coal now used on line. 6. M. D. 

19. Rock CdMoHf just beyond Timber Line, seems to show Carboniferous limestones and other 
old rocks nearly on edge. ' 6. M. D. 

20. Chestnut. Several seams of coking coal, much crushed. Carboniferous, Jurassic and Dar 
kota exposed in a caBon cut across the end of an anticlinal arch. R. P. 

21. Helenaisbuiltinagulch, which has been washed with great profit Tor gold. R.P* 
'.>2. Summit. Cretaceous seams of coking coal. R. P. 



NORTHERN PACIFIC RAILROAD. (MON. & IDAHO.) 



261 



Ms. 



Northern Padfio K. 'R.^Con. 



Alt. 



1193 

1206 

1207 
1214 

1227 

1289 



1247 

1256 
1262 
1269 

1279 

1286 
1296 
1307 



1316 
1328 

1330 

1338 



Avon. 

Garrison.^ 

Lloyd.«* 
Gold Creek. 2 5 

Prummond.^* 

Bearmouth. 



Carlan. 

Bonita.2' 

Wallace. 

Turah. 

Missonla.'' 

De Smet. 

Evaro.2» 

Arlee. 

Jocko Creek. 

RaTam.»o 

Jocko. 

Duncan.** 

Perma. 

3d Crossing Cla 



{ 



14. Carboniferous. 

18. Cretaceous. *«** 
f 18. Cretaceous. *« 15 
\ 14. Carboniferous. 

u 4295 

tt 4 20 8 

r 14. Carboniferous, 
•j Cafion in Carbonlf. 
i limestone. »»*« 

<{ 8 78 7 

'Deposit of Traver- 
tine. «6«« 
2. Cambrian, with 
eruptive-dykes. 

8564 
8438 



ti 



{ 



u 



8808 

18. Cretaceous basin 
with seams of lig- 
nite. •!»« 

« 8 218 

2. Cambrian. »»*« 
Lakebas.prob- »<>*' 
ablyl9f. PU-"52 
oceneorQuat-««»o 
emary. 2507 

2.Cambrian contain- 
ing Plioc. or Quat. 
Lake Basin, ^^^i 

It 3408 

rk'sP'k. " «*8 2 



{ 



Mb. 



Korfhem Padfio R. B.— Con. 



Alt 



1344 

1350 
1357 
1364 
1371 
1378 
1381 
1382 



1387 
1394 
1404 
1410 
1419 
1429 
1435 
1442 



1452 



Victor. 

Paradise. 

Horse Plains. 

Weeksville.*! 

Eddy. 

Woodlin. 

Thompson Ps.* a 

Allen. «» 
2d Crossing 
Clark's Fork. 

Belknap. 

White Pine. 

Trout Creek. 

Tuscor 

Noxon. 

Heron. 

Cabinet.'* 

Clark's Fork. 

1st Crossing Cla 

Hope. 



{ 






2.Cambrian contain- 
ing Plioc. or Quat. 
Lake Basin. 2*8« 






it 
(( 

M fi ^ L 

fe ^ -^ ^ flj 

00 

go 

a> 2 o a ^ 

© .^ •'5 * 
a S g ^ 



rk's Fork 



(( 

u 
It 
u 

tt 
tt 
tt 
tt 
tt 
tt 
{( 
II 
11 
tt 



2480 
2488 
2440 
2415 
2465 
2484 
2410 
2298 

2405 
2672 
2275 
2235 
2186 
2261 
2187 
2086 
2065 
2108 



IDAHO TERRITORY. 
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23. Poweirs peak on the south occasionally visible between GarrUons and Drummondy has a gran- 
ite core, overlaid by Cambrian slates. Carboniferous limestone, and Cretaceous strata. B. F. P. 
2A. Lloyd. Cretaceous, with eruptive ; Carboniferous limestone in mountains to the north. 

B. F. P 

25. Gold Creek. First discovery of gold in Montana is said to have been made near here. 

B. F. P. 

26. Drummond. Lower (?) Cretaceous fossils in Colerley's hollow, 6 miles southeast of Drum- 
xnond. B. F. P. 

27. Sonita. Bitter Root Mountains seen towards the south are granite; Cambrian slates in 
foot hills. B. F. P. 

28. Near ikf«88ou2a (Evaro), the rocks evidently " Cambrian." These continue in a series of undu- 
lations, but often for long distances at low angles, to Sand Point. "Cambrian** rocks, consisting of 
bard quartzites, shales, slate, etc. G. M. D. 

29. Bvaro. Probably Pliocene or Quaternary, or 2. Cambrian. R. P. 

30. BewUli. A ride of about 12 miles to MacDonald's Peak, one of the grandest and wildest mount- 
ain masses on the continent, remarkable for its great amphitheatres and lakes and high cascades. 
Here is exposed a great thickness of Cambrian overlaid by lower Carboniferous. The ascent is along 
the crest of a fine moraine, on a horse trail of the Northern Transcontinental Survey. R. P. 

SI. Duncan to WeekamUe. Valley of Clark's Fork is between Cambrian walls, and contains Pli- 
ocene or Quaternary lake basins. R. P. 

32. Thompson's FaUs. I have seen no drift in Montana, Idaho and Washington Territory, east of 
the Cascades, ihat appeared to me to be truly glacial drift. Moraines occur along the great ranges as 
remnants of local glaciation ; and erratics which may have been brought by icebergs, agreeably to 
I>r. O. M. Dawson's theory, occur at many points on the high plains at the eastern base of the Rocky 
Moontains, south of the boundary. R. P. 

38. AUen. Glaciers exist on a moderate scale in the Wind River Mountains, and others were dis- 
covered l^y the writer in 1883, on the headwaters of the Flathead River in the main range of the 
Rocky Mountains, just south of the British boundary. Very large glaciers exist on Mount Rainier, 
In the Cascades, and are accessible by the horse trail of the Northern Transcontinental Survey from 
Wilkeson. R. P. 

34. Cabinet. The valley of Clark's Fork is chiefly between Cambrian walls, and contains old lake 
basins of Quaternary, and perhaps also of Tertiary age. R. P. 

36. Ldke Pend de OreieUe. The islands in south end of Lake Pend de Oreielle are finely glaci- 
ated. R. P. 

3d. Shortly after passing Sand Pointy enter a granitic or gneissic area. These rocks continue, ap- 
parently at least in the hills, to near Spokan Falls, where basaltic rocks set in, and characterize the 
w^hole Columbia plain. G. M. D. 
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n,Or©. " «26 


51 


Cinnabar. 
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87. At Dolls, basaltic lava in numerous supposed flows forms the hills. 

88. At Ccueades, tufaceous and agglomerate beds appear, and beds of rounded gravels underlie 
the volcanic materials. Basalts of hills in light, broad undulations. G. M. D. 

39 The VoUanic Region The portion of the Northern Pacific Railroad through the vast volcanic 
region in Washington and Oregon, aflfords but little material for interesting geological notes. A recent 
report of Mr. J. G. Russel, in the 4th Annual Report of the U. S. Oeolog'l Survey, gives some descriptions 
of the little known part of Southern Oregon, south of the railroad. Its rooks are almost wholo^ vol- 
canic, and spread out in great sheets of lara that once formed a broad^ smooth table-land ; but in later 
times it has been broken by faults, so characteristic of the Great Basin region, and thus divided into 
long, narrow blocks, stretching north and south, and tilted by very recent duplacements so as to expose 
A-esh precipitous scarps that have not yet sensibly worn back from the fault lines. In the Warner 
Vallev, for example, the orographic blocks of the dark volcanic rook, miles in length, are literally 
tossed about like the pakes of ice in a crowded floe, their upturned edges forming bold palisades that 
render the region almost Impassable, which, with the branching fault cracks, combine to make a re- 
gion of the wildest and roughest desoription. At present the waters have retreated from the terraces 
and benches that marked their former level, some, like Summer and Albert Lakes, are permanent 
Bheets of very saline water, but the more numerous are fresh. Mr. Russel finds no evidence of either 
local or general glaciation in the region he examined. The volcanic history of Or^on and Washing- 
ton is far firom being understood. The points that may be claimed as centres of eruption are rare, so 
far as has yet been observed, and in only a few instances can the overflows of lava be traced to tiieir 
sources. Captain G. E. Dutton reports immense flows of lava in the Sandwich Islands, from surpiis- 
ingly small openings. But those were down the sides of a steep mountain. Neither is there definite 
and satisfactory eyidenoe obtained that these immense lava fields originated from ftssore eruptions. 
With the exception of very recent deposits of lacustrine origin, nothing is to be seen but volcanic 
rocks in sections or regpilarly stratified layers, which from a distance resemble sedimentary beds, 
bat on examination one finds them to be wholly of Igneous origin. These black volcanic rocks are 
composed of rhyolite, together with large quantities of obsidian or volcanic glass. No evidence of 
volcanic craters were observed, and no basaltic overflows were seen to indicate centres of recent vol- 
canic action. Mijor Powell reports this region as containing the grandest and most extensive dis- 
play of volcanic phenomena now known in any part of the world, and the investigation of it promises 
to supply matter of great importance and instruction to geologic science. We do not yet know even 
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the extent of this vast volcanic region in Idaho, Washington, Oregon, Nevada and Gallfomia, but it 
has been estimated by Prof. Joseph LeConte, at from 200,000 to 900,000 square miles, and its age, he 
thinks, is Tertiary aud probably Miocene. * After these vast fields of lava had cooled and consolidated, 
then came another revolution that affected a region equally great, but situated mostly to the south of 
it a force or series of forces, the power and extent of which are utterly beyond the limits of our con- 
ception, which broke the earth's crust into thousands of fragments, which were depressed and buried 
or upheaved into mountain ridges. It will be, when fully explored, one of the wonders of geolofry 
for its extent, its remarkable structure, and the mjrstery of its origin. 

40. YeUowsUme Park Line of Rocky Mountain Railroad of Montana; by Professor Wm. M. 
Davis, of Harvard College. 

41. BrUbin. In passing up lower Gaik>n of Yellowstone, Jurassic (fossils Just outside and west of 
entrance). Carboniferous limestone (very heavy, poor in fossils), and Lower Silurian (Potsdam), are 
crossed east of river above cafion, contact of Lower Silurian and Archeaan. (Hayden.) 

The altitudes on the Northern Pacific Railroad were furnished by A. Anderson, Engineer in Chief. 
They differ slightly from those in Gannett's Dictionary of Altitudes, in Minnesota, bat agree with 
them in Montana, and all west of that The original^atum point was obtained by taking the assumed 
low water of Lake Superior at 602, as determined by Captain Bayfield, of the Royal Navy, in 1825, by 
larometrical observations, which have been confirmea by the United States Engineers. From the 
west, the datum is mean low water of Puget Sound- J. M. 
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1065 


Watson. 


tt 


8470 


243 


Meeker. 


It 




1078 


Great Falls^ 


ti 


•n4 


245 


Puyallup. 


tt 


07 










254 


Tacoma.1* 


it 


• 1 



WASHINGTON. 



Ms. 



Sp<Aan« and Paloitse By* 



Alt. 





Spokane Falfs!^^ 


{ Ter. Erup., whose 





• limit on the S. E. is 






, nndetermined. 


9 


Marshall Jo. 




20 


Spangle. 
Rosalia. 




86 




46 


Oakesdale. 




62 


Belmont. 




68 


Palouse. 




79 


Whelan. 




84 


Pullman. 




loa 


Uniontown. 




112 


Genesee. 





Central Wa«hlns;ton. 



10 
15 
2t5 
84 
41 



Cheney. 

Medical Lake. 
Deep Greek. 
Fairweather. 
Mondovi. 
Dayenport. 



r Tertiary Eruptives, 
i Great Plain of the 
( Columbia. 



«4 
it 
« 
li 
tt 



.¥-«*■ 



8eatlle» Lake Shore A Eantem. 




6 
6 
11 
18 
21 
28 

29 

i? 
27 

88 

42 

49 

68 



Seattle. 

Ross. 

Fremont. 

Yesler. 

Terence. 

Winsor. 

Snohomish Jc. 



Earle. 
Snohomish. 



York. 
Adelaide. 
Gilman. 
Preston. 
Falls City. 



See Note 12. 



hi 
« 
« 

CI 

Ci 

« 
<{ 

C4 
•« 
C( 



Olympla and Chehalis Valley 
Ms. Railroad. Alt. 





2 

6 

8 

10 

12 

16 



Olympia. 

Turnwater. 

Bush Prairie. 

Plum. 

Shurlook. 

Gillmore. 

Tenino. 



Drift. 



c< 

M 
(( 
(I 
M 
<( 



Pvget Sound Sliore Ballroad. 



Seattle. 

10 Black River Jo. 
16 Kent. 
20 Slaughter. 
23 Stuck Jc. 



Drift. 

« 
« 



Colnnibia A Fnget Sound Railroad. 




10 

18 



21 



19 
28 

81 

84 



Seattle. 

Black River Jc. 

Renton. 



Coal Creek. 



Cedar Mt. 
Maple Valley. 

Black Diamond. 

Franklin. 



Drift. 



« 



{ 



{ 



Upper Cretaceous. 
Lignite. 
tt 

? 
? 
Upper Cretaceous. 
Bituminous CoaL 



Oregon Railway and Navigation Qo. 



280 
241 
244 
248 
262 
268 
267 
271 
278 
*284 



Pendleton, Or. 

Eastland. 

Adams. 

Athena. 

Weston. 

Blue Mt 

Milton. 

Spofford. 

Walla Walla, W. 

Valley Groove. 



See Note 18. »»y« 

« 14tft 

tt 15 20 

(I 1860 

(( 

t< 

« 

« 986 

(i 878 



1. The larxe number of railroAda congtructed in the ** North West** since the preparation of 
the chapter on uie Northern Pacific,. has necessitated the addition, oat of the proper order, of some 
lines properly belonging in that chapter. Other new lines are also added. 

2. or Mr. Warren Upham. Assistant Geologist U. S. Geological Survey. 
8. £tntyra See note 14, N. A 8. Dakota. 

i. See note 13, N. A S. Dakota. 

6. The formations are older than the Cretaceous, including probably Jarassio or Triassic and 
Carboniferous. 

0. The remainder of the chapter is by Mr. Bailey Willis, Assistant U. S. Geologist. The 
elevations, so far as given, are fUmished by Mr. Henry Gannett, Chief Geographer, U. S. Survey. 
Moch of the region traversed by these railroads has not been carefally surveved, and the assign- 
ments of formations and the notes are necessarily of a general character, see note 89 Northern 
Pacific B. R. 

7. Twenty miles west of Pasco, the road leaves the volcanic flows of the Great Plain of the 
Columbia and enters Yakima Prairie. Thence to ten miles beyond Ellenbarg the route is through 
Ahtanam, Wenass, and Kittittass Prairies and through the caflons of the Yakima, which separate 
the valleys ; the Prairies are Tertiary (?) lake beds, drained through the cafions which the river 
has cut in volcanic rocks, also Tertiary. 

B. W. 

8. Branch fh>m.Clealum to Bosyln coal mine. Coals of Puget group, (Upper Cretaoeon&) 

B. W. 

9. The road runs across the main range of the Cascades, which consists of granite. 
Palttoioio crystallines and Cretaceous strata, folded and afterwards cut through and overflowed 
bv Tertiary eruptive^. The Cretaceous rocks are sandstone and shale, resting on a basal con* 
pomerate. The volcanic rocks preponderate in this section, bat give way to granite norths 
iVard beyond Snoqnalmie. B. W. 

10. The pass Is 8^980: the tunnel S;886 above tide. 
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(WASH.) 




Oregon Railway and Navigation 


Co. 


Oregon Railway and Navigation 


Co. 


Ms. Continued. 


Alt. 


Ms. Continued. 


Alt. 


287 


Hadley, Wash. 


See Note 13. 


846 


448 


Truax. 


See Note 18. 




291 


Berryman. 


i< 


1011 


455 


Rockford. 




2660 


294 


Highland. 


M 


1181 





BoUes Jc. 




2890 


298 


Presoott. 


<( 


1086 


3 


Waitsburg. 




1165 


802 


BoUes Jo. 


«C 


1165 


6 


Huntsville. 




127.8 


806 


Menoken. 


« 


1298 


10 


Long's. 




1866 


814 


Alto. 


M 


1907 


13 


Daytoii. 




1478 


820 
825 
829 


Reliet 
Starbuok. 
Grange City. 


U 
it 


1096 
646 
522 




7 
14 


tf 






Starbuok. 

Delaney. 

Chard 


1606 
646 
685 


888 
846 
858 


Ripasia. 

Hay. 

Meeker. 

La Crosse Ja 


M 
« 
« 


680 
1100 
1608 
1478 


X7 

24 
29 




Zumwalt. 
Pomeroy. 




1184 
1598 


858 


ConnelL 


1900 


861 


Sutton. 


t< 


1505 


9 


Sulphur. 




889 


868 


Winona Jc. 


IC 


1402 


18 


Eahlotus. 




7 67 


374 


Endicott. 


t< 


1700 


29 


Washtuona. 




896 


885 


Diamonds. 


«< 


2046 


39 


Hooper. 




1018 


889 


Mockonema. 


U 


3180 


48 


t*ampa. 




1084 


891 


Crest. 
Colfax. 


tf 


3278 
1961 


53 



La Crosse Jo. 




1850 


894 


Colfax. 


1478 


400 


Glenwood. 


i« 


2076 


7 


Riverside. 




1974 


406 


Elberton. 


« 


2185 


9 


Shawnee. 




2176 


412 


Garfield. 


(C 


2470 


12 


Guy. 




2194 


421 


Farmington. 


it 


2614 


18 


Pullman. 




2244 


427 


Seltice. 


«< 


2625 


24 Garrison. 




2845 


432 


Tekoa. 


*k 


8490 


28 Moscow. 




2600 


439 


Latah. 


ti 


2442 






2569 



11. Drift Plain, wiih occasional outcrops of Tertiary eruptiyes 8Uid river caflons cat down 
into Upper Gretaceoas (Paget Group) coal meMures. B. W. 

12. This road is probably all on drift (glacial) with occasional outcrops of sandstones of 
Puget group, coal measures. B. W. 

13. The line lies chiefly throush regions of rolcanlo flows, and the conditions were favor- 
able for the formation of lake deposits daring both Tertiary and Quarternary time. It is 
probable, though not known to be true, that the agricultural lands of this region are very largely 
dried lake beds. Specific Information as to localities is not at present obtainable. The same 
statement is also applicable to the other line of theO. R.A N. Co., east of Umatilla. 

B. W* 

14. The following note is on the branch of the Northern Pacific to Carbonado. (See page 268). 
At South Prairie, Wilkeson, and Carbonado, bituminous coking coal is mined. This is the only 
producing field of coking coal on the coast ; the Strata are upper Cretaceous, ** Puget Group." 
Similar trip south of Alaska. B. W. 

Wilkeson is the starting point for parties visiting the glaciers of Mt. Tacoma, distance 26 
miles over a good horse trail; time required for trip, including ascent over snow fields to 
9.600 feet above sea, in thme days : the route is through the great forests of the region in 
tneir most typical development, and the glacial phenomena are of more striking interest and 
beauty than tnooe afforded by any. 

Some suggestions as to geology on the Oregon and Washington Railway, in Washington* 
may be gathered by the traveler f^om the foregoing notes. Nothing more definite can be 
obtained. J. R. M. 

The' following altitudes, taken fW>m Mr. Gannett*s Dictionary of Altitudes, are of interest 
Mt. Baker, 10,827 feet; Ml. Hood, 11,226: Mt. Jefferson, 16,600; Mt Olympus, 8,138; Ranier, 
(Tacoma) 14,444 ; Mt. fikomegan, 8,400 ; Mt Tchopahk, 7,200 ; Mt St. Helena, 9,760. 

J. R. M. 



MISSOUEft. 
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Missouri.' 



QEOLOQICAL FORMATIONS OF MISSOURI. 



to. Quaternaryi Alluvium, Bluff or 

Loewi and Drift. 
19. Tertiary, in Southeast MIttourl. 
16. Cretaoeout, " " 

14.^^Coal MeajKureti 14 o. Upper. 

14 b. IMfiddle. 
*' " 14 a. Lower. 

13i L. Carbon Iferout 

or Sub^Carb., 13 e. Chettergroup. 

13 d. St. Louit. 
13c.Keol(uk. 
13 b. Burlington. 
13 a. Kindernook or 
Chouteau. 
10. Devonian, lOo. Black Slate (Qen- 

\ etee?) 
5-7. Upper Silurian, 8 Oritkany. 



If 
II 
II 
II 



II 
II 
II 
II 



5^7. Upper Silurian, 7. L. Helderberg. 

" " 6. Niagara. 

2-4. Lower Silurian, 4. c. Hudson River. 
" ^' 4. b. Galena or Re- 

ceptacuilte l.t. 
4. a. Trenton and 

Black River. 
Itt Magnetlan. 

Saccharoldal t.t. 
2d Magnetian Lt. 
2d Sandstone. 
3d Maenetlan 1. 1. 
Lower Marnetlan 

1. 1. andt. t. 
2 b. Potsdam. 



II 

II 

II 
II 
II 

II 

II 



II 

•I £ 

"o 



II 



1 b. Huronlan. 
1 a. Laurentlan. 



Mt. Hftnnlbal and St. JoMph Ballroad. Alt. 



Hannibal. 
6 Bear Creek. 
10 Barklej. 
16| Palmyra Jc. 

Woodland. 

Monroe. 

Lakenan. 

Lentner. 

Clarenoe. 

Macon. 

Callao. 

Lingo. 

Brookfield. 

Laolede. 

Wheeling. 

Ghillioothe. 

Mooresville. 

Nettleton. 

Hamilton. 

Kidder. 



19 
80 
42 
68 
69 

70 
79 
00 
104 
109 
121 
180 
140 
160 
166 
168 
172 
177 
186 
200 

206 



4 
« 

f 

» 
7 
8 
S 

t 
t 
» 

f 

• 

9 

9 

10 



Cameron. ^° 
Osbom. »• 
Stewartsvle. * 
Saxton. • 

St. Joseph. <<* 



18 a. & b. Sub-Carb. 
** & 20. Quat. 
" lame made. 



14 a. Coal Mrea. 
« 

« 

20. overlies 18 c. 
14 b. Coal Mrea. 

<* 4 it. coal. 



« 



« 



14 b. Mid. Coal Mrea. 



<( 



14 e. Up. Coal Mrea. 



u 
<( 
« 
II 
« 
It 



{" and hills cov- 
ered with Bluff clay. 



Ms. Hannibal and St. Joseph B.R.— Cbnt. Ah. 





9 

16 



Quincy. 
North Riyer. 
Palmyra. 



18 a. Sub-Carb. 

18 b. " *»• 

i« 6 64 



206 
211 
217 
222 
226 



172 
187 
201 
211 
218 
226 



St. Joseph. 

Lake. 

Halls. 

RushTille. 

Winthrop. 



S8S 

S04 
798 

801 



14 c. Up. Coal Mres. 
20. Alluvial 



IC 



" & 14 c. U.C.M. 



« 



Cameron. 

Lathrop. 

Kearney. 

Liberty. 

Arnold. 

Kansas City. 



14 c. Up. CI. Mrs. io»« 

« 948 



« 
« 



«&20 



681 
846 
T89 

748 



Wabash, St. liOUis and Faolllo B. B.* 




6 
14 
22 
80 
88 
48 
68 
68 
77 



St. Louis. ••• 

Bartmer. 

Qraham'B. 

St. Charlea. »•* 

Dardenne. 

Perruque. 

Foristell. 

Warrenton. 

Jonesburg. 

New Florence. 



868 

806 



18 d. St. Louis group. 
14 b. Mid. Coal Mrs. 
" [by 20. 

18 d. StLo. groupyOOT'd 
20. Quaternary. 
18 c. and d. 
18 a. & b. rests on 10 o. 
"on4a.&4b. 
18 a. and 4 a. Trenton. 
18 a. 



1:. By Professor G. G. Broadhead, late State Geologist of MissourL 

2. On W.. St. L. A P. R. R., in warren and Montgomery Counties, we paM within a few miles 
irom Carboniferoas, chiefly Lower put of Sub-Carboniferoae through thin outliers of Devonian to 
the Recentaonlite (Galena Limestone) and Trenton and Black River to the Ut Magnesian limestone 
and Saocnaroldal sandstone; the latter well developed and verv saitable for glass-making purposes- 
thick deposits and easy to crush. It is the equivalent of the St. Peter's sandstone. 
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WatMMh, St. Iionls and Fa«lflo Bailroad. 
Ms. QuUimti. Alt 




108 
108 
114 
122 
180 
140 
146 
168 
160 
167 
178 
185 
192 
196 
202 
209 
219 
228 
284 
239 
246 
264 
266 
278 

275 



WellBTille. 

Benton City. 

Mexico. 

Thompson. 

Centralia. 

Sturgeon. 

Renick. 

Moberly. 

HontsYille. 

Clifton. 

SaliBbury. 

Dalton. 

Bran 8 wick. 

Dewitt 

Miami. 

Wakenda. 

Carrollton.**^ 

Norborne. 

Hardin. 

Lexington Juno. 

Camden.^** 

Orrick. 

MiaaoupiCity.'** 

N.MisBOuriJuno. 

Harlem. 

Kansas City.* 



14 a. Lower Coal Mra. 



Tfl 



644 



<« 
M 
II 
II 
II 
II 
II 

« 

«( 
li 
(I 
it 



8S8 

STS 
• 47 

4 ft. eoal. 

882 

4 ft. coal. 

722 
721 

687 
681 



[quarry. 
" white a. a. 
20. Quaternary. 
14. b. Mid. Coal Mra. 
20. Quaternary. 



K 



14 b. Coal, middle aer. 
" 2 ft. coal. 
20. Quaternary. 
Ucbaaeof U.CLMa. 

747 « 

20. Quaternary. y«« 

{ 14 c. Up. CI. Mrs. 7* « 
Good MoUuaca of 
Up. Carb. 



St Lonis and Des Moines. 



146 
158 
162 
169 
180 
189 
196 
208 
211 
218 
227 
284 



Moberly, 

Cairo. 

Emeraon. 

Macon. 

Atlanta. 

LaPlata. 

Millard. 

Kirkaville. 14 a. & b. 

Sublett's. 

Queen City. 14 a. 

Glenwood. 

Coatesyille. 

( Continued in Iowa.) 



14a.LowerCl.Ma.8s> 



i< 
u 
u 
It 
II 
« 

l( 
« 

K 



860 
866 

900 
906 
040 
970 
975 

1004 
990 



St. Joseph Division. 




9 
19 
25 
86 
44 
58 
62 
78 



Lexington June. 
Swan wick. 
Vibbard 
Lawaon. 
Lathrop. 
Plattsburg. 
Gower. 
Agency Ford. 
St. Joseph. 



14 b. Mid. Coal Mres. 
14 c. Base of up. Coal. 
14 c. Up. Coal Mres. 



<i 
11 
II 
II 
II 
II 



948 
948 
988 

837 



Oolambift Bnneh. 




22 



Centralia.* »» 
Columbia. 



114 a. Lower Coal Mrs. 
14 a. and 18 b. & c. 



Wshbasli* 8t. LoQls aad Paoiflo R. B.~Qmt 
Ms. Glasgow Branch. Alt. 




15 



Salisbury. 
Glasgow. 



721 
680 



14 a. Lower Coal Mrs. 

base. 



i< 



St Louis and Omaha Line. 





88 

64 

80 

107 

181 

148 

223 



St Louis. 
Brunswick. •** 
Chillioothe. 
Gallatin. 
Pattonsb'gh. ^^a 
Stanbury. 
Marysville. 
Roseberry. 
Burlington June. 
Council Bluffsja. 



14 a. Lower Coal Mra. 
14b.Mid.Cl.Mrt.»«* 

14 c. Up. Coal fiires. 

II 8 76 

il 10 8 7 



tl 

If 
It 



977 



989 



Qulncy* MImouH and Pacifio Ballro8Ml, 



2 
11 
22 
82 
47 
54 
70 



187 



West Quincy. 

Maywood. 

Tolona. 

La Belle. 

Edina. 

Hurdland. 

Kirksville. 

Cooksville. 

Milan. 

Trenton. 



20. Quaternary. 

18 a. Sub-Carb. ^** 

« 69 7 

u 741 

18 d. Oyerlaid by drift 

Deep drift. [y«» 

14a.Lo«^erCl.Mrs.*7« 

14 b. •»» 

14b.&14c. •«(> 

II 



Missouri, Iowa 8Uftd Nebraska Ballroad* 




7 
15 
24 
82 
40 
61 
61 
64 
70 



Alexandria. 

Wayland. 

Eahoka. 

Luray. 

Arbela. 

Memphis. 

Downing. 

Lancaster. 

Glenwood. 

Hamilton. 



787 
655 

787 
869 
972 

990 

987 



20. AlluYium. *«» 

18d.StLouisL8.««i 

14 a. Coal Mres. 
II 

' II 

II 

II 

II 

II 

II 






Missouri Faelflo Railroad.* 





7 
13 



84 



St Louis.' *»i 

Beaton. «7o 

Kirk wood. •*« 



19 
26 
80 
87 
41 
52 
54 
67 
75 
81 
88 
92 



Carondelet 



Merameo. **^ 
Glencoe. 
Eureka. 

Pacifio. *»• 

Gray's 8um't««o 
South Point »io 
Washington. *»^ 
Miller's Ud*g.«»» 
Berger. •** 

Hermann. '^^ 
Gasconade. *•• 
Morrison. ••" 



{18 d. St Louis 1. s. & 
14 ^. Coal Measures. 

18 d» St. Louis 1. s. 
II 

18 d. & 18 0. Eeok. 

18 b. Sub-Carbonifer's. 
4 a. Trenton. 

M 

8 a. Caloif . & 4 a. T^n. 
** 1st sandstone. 
2d Magn. 1. a. 



II 

II 
II 
II 
11 
tt 
II 



II 

II 
II 
tt 
tt 






•OChanjoia. '■ 

l6St. Aub«rL >' 
:5 JeflereonCity.' 

-0 Centrelown. ' ' 

10 CaUftmiE. •' 

•2 Tipton. *: 

'6 Ottortille. • : 

18 8«d»lia.  ' 



•0 1«monte. *i 
9 KiiobDMtoi. 
8 Wanwulmrg,*' 
OHoldeD. '■ 

17 KingsTille. • > 

8 PliBBant HiU. 

9 L«e'B Summit. 
2 IndependenM. 
"" i»B City. 



" 2d Bandstoiie. 

" 2d MsgneB'u. 

" Od hilla Bomfr- 
lead "timeB find 13 b. 

" Bur'n I.B. & 8 a. 
13a.&b.Biirliagt«al.B. 
} " Potter clay 
\&1Sb. &14a. 
14 a. Lower Coal Mrei, 
"ironoreiooalMi. 
" fine ■. 1. qnarrieB. 
14 b. Coal MreB. 
14b.&a.i;.CoalMreB. 



Lexington Branch. 



18 a. Sub-Carbottifer**. 

I8B.,b.&o. 

18 b. Ppper Stib-Carb. 

14 b. Coal Mrei. 

2 ft. oral. " ooal mines 

14 b. 

14o.Up.CoalMTB.> 



igTiplon. 
SSPalestlne. 

UBoonville. 



Branches. 
S a. Sd. lit^u. U 
lead niB. near, beau- 
tiful QBTC 12 m 

18 b. Sub-Carb. oi 

18 a. Sub-Carb, 

18 0. 



Labanon Branah. 



O'JefieiwHiCity.*' 
lliMoroau. 

19 RuBBelTlUe. 
asloiean. 
88 Eldon. 
ST^AnroraSp'B.'" 
40 Cooper. 

46iBagnall. 

Lexington an 



i8*.Cal«if.2dHagn.1s. 

"Lead mines ne Br 

'8«.Calof.8dMagii.l.g. 

<* Osage River. 



14 b. Mid. Coal Mres. 



iDd BonlherD Bnnah— CmUMual. 



IBedford. 

NsTBd^ 

Sheldon. 

Carleton. 

Gary. 
Cartbage. 
Edwin. 
Webb Citj. 
Jopliu. 



14 a. Lower Coal Mrea. 



18 0. Keokuk. 



b. BurlisRUm. 
3 a. Caloif„ lead mmes. 
" on Osage River. 



Cnra CoHir Lake Bran 



ouDlaln aod Bouthern Division.' 



St. Loois. 
Jefferson Bar'kt. 
Cliff Cave. 

Bulphur Springs. 

Pevely. 

Horine.' 



Black weU. 
Cadet. 
Mineral Ft.  

Potosi 

Hopewell. 
Irondalo. ' • 
BiBmanik. 
Loughborough. 
De Laeaug. " 
Knob Lick. " 

Mine La Motte. 

Fredorickt'n. '* 
Cornwall. 
Marquand. 
BeaevIIIe. •• 
LutesviUe, 



18d. SL Louis Lb." 1 
18d.WarBawl. a. *" 
IS 0. Keoknk I. s. 
18 b. Burl. L a., lime. 



"Talleleadms. 

10 miles so., Frumet 

lead me. 10 miles no. 

, Oood building stons. 

8 a. Caloiferous. *" 

" leadmlne,'" 

"many lead ma. 



(" lead, nickel, 
cobalt, manganese, 
copper, iron and 
porphyry. 
2 b. Potsd. & 1 b. Hw. 
b., 1 b. & 8 a. Calo. 
Iron and granite. 
Caloif's, iron. "• 






270 AN AMERICAN OEOLOOICAL RAILWAY QUIDB. ( MO.) 



4. Od MImouH FkciBo B. K., from 8t Louia veM, ire pau St. Loola groap, Lower OimiI Veuona, 
St. Louis group Wan>w llaevtoiUk Burlington and CboalMa gnnip to (Ce TreDten, but no Davonlan. 
At Hetmann ve baTe ad If aonsalau llmatona o^ipad In bllli baak vith lat or Baoobaroldal nsditane, 
•nd at JefhreoD «• hare M HacnealaD llmeatona riiliiB In B law miles Miatb eipaaliiB In aiKeeaaton 
u — J.. J .^ u .-_ >. . — "jrtJrtTlptootoe_«anM»ltmertOM_(id)ta ' *- 

OarbouJti 



InMoa Itmaatoo*. ^e laMer weM of Sedalia baring repoalnc OD It the aanditoDe I 
KniU*roiii(Hlll>loiiearltnandandMlaldb*01u»ttean'aoap. Then the Ooal Heai 
I. At Cbeltauhun, fOoi nam frun CM. Lonli, are raM oeptalta of good lira slar. 



*t tap of 81 
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CtalMigo, Bo«k Island and Paoiflo B. B. 

Ms. 8oath-Westeni Division— Qmttnutfd. Alt. 



86lJamesport. 
102 Trenton. 
127 Princeton. 
148 LineyUle. 
156 Allerton. 
169 Seymour. 



14 0. Upper Coal Mres. 
« 

u 

« Middle 
*' eeries in 
valleys. 



t( 



Gbioago and Alton Ballroad. 

Ghioago, Kansas City and Denver Line. 



276 
282 

286 

298 
802 
811 
820 
825 
839 
861 

881 

898 

404 

415 

484 

448 
459 
478 
489 



• 7» 



Louisiana. ^'^ 
Watson. »o* 

Bowling Green. 

Curry ville. 

Yandalia. 

Laddonia. 

Littleby. 

Mexico. 

Centralia. 

Higbee. 

Glasgow. 

Slater. 

Marshall. 

Mt Leonard. 

Higginsville. 
Odessa. 
Oak Grove. 
Independence. 
Kansas City. 



18a.&b.&10c.&4c. 
" Hud. Riv. 



{ 



good building stone. 
13 c. Sub-Carbonif 's. 



(( 



14 a. Low. Coal Mres. 



(( 



14 a. Low. CI. Mrs. »»« 

II 87 9 

** coal mines 

" 13c.«»o 

, and 18 o. Keokuk. 

14 a. Low. Coal Mres. 

18 c. Keokuk »7« 

and 18 e. Chester. 

14 a. Low. Coal Mrs. 

salt springs near. 

14a.Low.Cl.Mrs.«*7 

14 b. Mid. Coal Mres. 
<i 

Uc.Up. CI. Mres.»»» 



{ 

14 

{ 
{ 



II 



South Branch. 




825 
845 
850 
857 
864 
870 
876 



Chicago. 
Mexico. 
Callaway. 
Fulton. 
Carrington. 
New Bloomfield. 
Hibemia. 
Jefferson City. 



14b.Mid.Cl. MrB.»»« 

II 

14 a., 18 b. & 10 c. •" 
II 

i< 

10 c. and 3 a. »«<> 

8 a. Calciferous. **• 



St. Louis and Ban Fkaneisoo, formerly At- 
Ms. lanUo and Paelflo, Bailroad.^^ Alt 





87 

44 

49 

56 

66 

78 

91 

104 

114 

124 

188 

144 

160 

168 

171 

178 

185 

217 

241 
266 
278 
291 

806 

814 
825 
880 



St. Louis. *»i 

Pacific. *»• 
Calvey. 

Moselle. »•» 

St. Clair. 7«» 

Stanton. ••» 

Bourbon. •** 

Cuba. i«io 

St. James, m ' 

RoUa. ^«oi 
Oiark. 

BUon. ii*« 

Hancock. iio» 

Crocker. i"» 

Richland. ii*» 

Stoutland. "«• 

Sleeper. 1209 

Lebanon. !'•• 

Marshfield. i««« 

Springfield. i»«o 
lagan's. 

Verona. "•» 
PeirceCity.i"* 

GranbyC'y.io'o 

Neosho. 
Dayton. 
Seneca. 
(State Line.) 



20.&18d.St.L.Ls. 
4a.Tren. &8a. Calcif. 
8 a. Calciferous. 

Iron. 



Copper. 

o p. P 

9? 



u 



II 



II 



II 



" iron. 

" iron. 
II 

11' 

" iron. 
II 

II 

II 

II 

II 



gS-g 

Dp OD 

3*.*. o 
B 

P Sw 



{ 



'< Highest pt. 

in Mo. Good bldg. s. 

18 b. Sub-Carbonifer's. 



« 



and c. 
Lime and 18 c. Sub-C. 
18 c. Keokuk 1. s. 
(Lead abounds.) 
13 0. Keokuk L 8 1°" 

li 947 

Polishing " stone.*" 
( See Kansas.) 



{ 



848 



Arkansas Division. 





4 
29 
85 



Peirce City. 

Plymouth. 
Washburn. 
Seligman. 



{ 



ISc.Keo.group.i*^* 
good lime qrs. 

1828 



II 
II 
II 



1585 



White River Branch. 




20 
85 



Springfield. 
Ozark. 
Chad wick. 



18 c. Keok. group. 1 * * * 
13 a. Kinderhooky & 
18 b. Burlington. 

18 a. Kinderhook. 



{ 



6. Down the St Louis A Iron Mountain R. R. we have St. Louis limestone then Warsaw limestone. 
Keokuk limestone, and Burlington limestone within 20 miles. Grossing the Merrimac River, we find 
the last for a while, then the Receptacullte, Trenton and Black River limestone, 1st Magnesian 
limestone, and at Horine Station the Saccharoidal sandstone, very soft| used for glass-making, and is 
very white and pure. Afterwards we have 2d Magnesian limestone. Crossing Big River, the 3d 
Magnesian limestone near Iron Mountain. De Lassus, Mine la Motte, Fredericktown, Pilot Knob, 
Des Arc and Annapplis are porphyry hills of Haronian age, and the adjacent limestones and lower 
sandstones and conglomerates are probably Potsdam. At Mine la Motte and Fredericktown are 
certainly Potsdam fossils, but the absolute line (if any) has not been determined between the 
Potsdam and Calciferous beds. Near Iron Mountain, Knob Lick 8md Cornwall are superior granite 
quarries, which may be of age of Laurentian. 

7. Four miles southeast is Crystal City on the Mississippi River, where glass is made. The 
Saccharoidal or St. Peter's sandstone is here forty or fifty feet thick, and over one hundred feet 
thick in Warren County. It is very valuable for glass-making. 

8. Iron Mountain is 228 feet high, and its base covers 600 acres. 

9. Pilot Knob is a conical hill, nearly circular, 681 feet high, with a north and south diameter 
of about one mile at its base, which covers 360 acres. Elevation 1,600 fee<^ above sea. 

lOw* Sheppard Mountain magnetic iron ore. 
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Hs. St. I<oiiis * Ban Fraaolsoo B. R.— Ckm. Alt. 




21 
24 

89 



Springfield. 
Bucklej. 
Graydon. 
Bolivar. 



IScKeokult. !»««> 



tt 



L.Carb. probably 18 b. 



<i 



Joplin Branob. 




4 



10 
20 



Oronogo. 
Webb City. 



Joplin. 
Galena. 



1018 



18 e. Keokuk mines. 

*' Handsome crys- 
tals of Blende, Calcite 
&, Galena Zinc mines. 
1 8 cRicb in lead & zinc i 



Kansas Olty, St. Joa. & CoonoU Blufl^ R. R. 

Mb. Nodaway Valley Branch. Alt. 

0|Mound City. 



lljMaitland. 
17;Skidmore. 
28 Quitman. 



29 



Burlington June. 



Q'latemary. ••» 

14 c. Up. Coal. Mree. 



4< 
M 



{" Coal and «>• 
highest Upper Car- 
bonif s rooks in Mo. 



Tarkio Valley Branch. 



it 



Kansas Division. 




27 
86 
44 



<« 



Peirce City. 
Carthage. 
Oronogo. 
Smithfield. 

(Continued in Kansas.) 



1225 



18c.Keok. lime. 

Lime kilns. 
Zinc & lecd. 



M 



Girard Branch. 



20 



Opolis. 
Joplin. 



18 c. Keok. 

•' Lead&zinc.ioi8 



Kansas dtj, St. Joseph and Oonnell Bluffs 
Ms. Ballroad. Alt 





10 

17 

26 

84 

54 

66 

66 

70 

80 

99 

109 

116 

122 

136 

149 

200 



Kansas City. 7«* 

ParkYille. »«» 
Waldron. »»» 
E. Leayenworth. 
Weston. 

Winthrop. ••» 
Rushville. »•• 
Lake Station. 
St.Joseph. 
Amazonia. 
Forest City. 
Bigelow. 
Craijf. 
Coming. 
Phelps. 
Hamburg. 
Council Bluih. 



• 76 



f 14 Upper Carbon. 
\ Good fossil moUusca 
14 0. Upper Carbon. 



M 
« 
M 
M 



T64 
778 



20. Quaternary. «*• 
14 c.Upper Carbon.' «* 

" fosulina abounds. 

" " &mollusca. 

20. Quaternary. *«i 

" OTor 14 c. 
« 

895 

& 14 c. U. C. 

989 



it 

M 



(Continued in Iowa.) 



Hopkins Branch. 



70 

79 

86 

91 

101 

108 

116 

123 

181 



St. Joseph. 

Amazonia. 

Sayannah. *!•<> 

Rosendale. 

Barnard. 

Bridge water. 

Maryyille. 

Pickering. 

Hopkins. 



14 c. Up. Carbon. •«* 

"Fusulina. •»» 

Good '* fossil molusca 

*t 795 

« 948 



M 
M 
M 
« 



1087 
1028 
1048 



Coming. 
Fairfax. 
Tarkio. 
28i Northborough. 



Quaternary. '^^ 

" onl4c.U.C.M. 
« 



it 



It 



tt 



Ohi^igOf Borllni^n A Kansas Ctty B. B. 

BarlingtoD A South- Western R. R. 




7 
20 
82 
87 
46 
68 
181 



Laclede. 

Linneus. 

Browning. 

Milan. 

Boynton. 

Pollock. 

Unionyille. 

Burlington. 

(Continued in Iowa.) 



14 b. Mid. Coal Ms.* « 7 
Iron. " Clays.*" 

M 760 

14 c. Upper Carb. »*^ 
14b.Mid.CoalMs.<7» 

« 948 

14a.Low.CLMs.»««» 

60S 



St. I«oals, Keokak * ITorth- Western B. B. 




6 
22 
28 
40 
68 
69 
66 
74 

84 



94 

100 
110 



188 



Keokuk. 

Alexandria. 

Canton. 

La Grange. 

Quincy. 

Helton. 

Hannibal. 

Sayerton. 

Ashbnm. 

Louisiana. *«o 



Clarksyille. 

Kissenger. 

Elsberry. 

Winfield. 
Monroe. 
St. Peters. 



18 c. Keokuk 1. s. 
« 



465 



« 



20. Quaternary. 
13b.&c.Keok.l8.*«» 



u 



18 b. Sub-Carb. *•• 
18a.&b.*< &4c.Cinn. 
4 c. Hudson Riyer. 

4 c, 10 c. and 18 a. 

& b. Sulphur Sp'gs. 

18 a. Kinderhook. 

18 b. Burlington & 

10 Deyonian. 
18 a. and 18 b. 
f 10 Dey'n, 4 a. Tren. 
\ and 4 b. Galena. 
18 d. St. L. FsuHnBar. 
18 C.Keokuk. »«» 

20. Quatemary. 



St. Lonls, Salem A Uttle Book BallnMkd. 





9 

24 

40 

46 



Cuba. 

Steelyille. 

Cook's. 

Salem. ti8S 

Orchard Bank. 



3 a. Calcif. 

It 



it 

« 



SOlO 



i 



11. On St. Louis A San Francisco R. R., going southwest, after leaying Pacific (or Franklin) 
the 2d Masnesian limestone sradoally rises, showing some 9d sandstone, and through Crawford* 
Phelps, and Pulaski counties tne latter is the highest rock, resting on 3d Hagneslan limestone, the 
Utter well exposed along the Gasconade River. Crossing it, we are upon the highest lands in 
Missonrl. Desoendiag towards Springfield, we find the Lower members of the Sab-OarboniferoQS 
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Kamgat City, Fort Seott * Onlf Railroad. 

Mb. Kansas City, Sp'gfield A Memphis Line. Alt. 





16 

88 
60 
66 
88 
101 

186 

148 
198 
214 

242 



Fort Soott, Kan. 

Arcadia. 

Lamar. 
Oolden Gitj. 
Greenfield. 
Ash Grove. 
Springfield. 

Seymour. 

Cedar Gap. 
Willow Springs. 
West Plains. 
Augusta. 
Mammoth S'pg. 
Spring City. 



{ 



f 14 b. Mid. Coal Mrs. 
\ Coal near. 
14 a. Low. Coal Mrs. 
Coal mines. 
*' coal and sandst. 
18 c. Keokuk. 
" lead near. 
** lead and lime. 

It 18 5 2 

« 16 5 

Highest land in Mo. 
8 a. Calciferous. ^'oo 

ic 1270 

<i 950 

<*8dMagn.L ^'o 



{ 






Big spring. 




12 
17 
26 



Pleasunt Hill A De Soto R. R. 

14 0. Upper Coal Mrs. 



Pleasant HUl. 
Raymore. 
BeltML 
Stanley. 



11 
ii 



(See Kansas.) 
(Continued in Arkansas.) 



Rich Hill Branch. 




18 
19 



Miami. 
Rich Hill. 
Carbon Centre. 



14 a. Lower Coal Mres. 
coal mines.' ^^ 

112 



ti 



u 



If 



St. Louis A Emporia Railway. 




20 



Blue Mound. 
Pleasonton. 



14 a. Lower Coal Mres. 
« & 14 b. Mid. CL « 



Kansas City, Clinton A Springfield R. R. 




21 

88 

48 

66 

62 

96 

119 

189 

176 



Kansas City. 

Olathe, Kan. 

Belton, Mo. 

Raymore. 

Harrisonyille 

Dougherty. 

Clinton. 

Osceolft. 

HumansTille. 

AshgroTC. 



14 



0. Upper Coal Mrs. 

1080 



M 
M 
II 
« 



14 
14 
8 a 
18 
18 



b. Middle Coal Mrs. 

a. Up. Coal Mrs. •« 7 

.Calc.&18a.&18b. 

b. Burlington. 

c. Keoknk. 



Kansas City and Southern. 




18 
16 
17 
21 
26 



67 



Osceola. 
Otter Creek. 
Btowninff 
Grand Bmr. 
Yiokem. 
Clinton. 
Urioh. 
Ind«z. 
East Lynne. 



SOT 



14 a. & 18 b. 

14 a. Lower Coal Mrs. 

18 b. Burlington. 

14 a. Lower Coal Mrs. 

14 a. Good fossil plants 

14 a. & 14 b. 

14 b. Mid. Coal Mres. 



II 



Ms. Cape Girardesu Southwestom B. R. Alt 




16 

40 
62 



Cape Girardeau. 

Delta. 

Lakeville. 

Idlewild. 

Wappapello. 



f 4 a. Trenton. •»» 

\ and 4 b. Galena. 

20. Quaternary wit^ 

heaTy timben 
tsi 



{ 



<i 



II 
II 
II 



St. Louis* Hannibal * Keoknk Railroad. 




18 
18 
80 
46 
68 
60 
67 



76 
86 



St. Louis. 

Gilmore Springs. 

Moscow Mills. 

Troy. 

Silex. 

Edgewood. 

Bowling Green. 

McCunes. 

Frankfort 

• 

Jones. 

New London. 
Hannibal. «•• 



4«0 

18 c. Keok. & L. Carb. 
" Archimedes fos. 
18 0. Keokuk. 

18 a. and 18 b. 

II 

18 b. & Up. Silurian. 
4 a. Trenton group. 



II 



{ 



8 a. 1st Magnes. 1. s. 

& Saccharoidal s. s. 
4a.Tren.&BlackRiT. 
18 a.& b. good lime qrs. 



Chicago, Burlington * Qnincy Ballroad, 

Des Moines Chariton A 81 Joseph Branch. 




49 
66 
90 
98 



St. Joseph. 
Albany. 
Bethany. 
AndoYcr. 
Bethany Jo., la. 



Grant City. 



Clarinda Jc, la. 
Burlington Jc. 



14 c. Up. Coal Ms. ^•^ 

M 



II 



II 



14 c. Upper Coal Mres. 



II 

M 



Quiney Hannibal A Louisiana Branch. 





7 

18 

19 

28 

44 



Quiney. 
Marble Head. . 
Fall Creek. 
Hannibal. 

Kinderhook, 111. 

Louisiana. 



18b.&c.Keok.l.s.*»» 
20. Quaternary. 



II 



4«f 



18 b. Sub-Carb. 
/lOcbLsl. 18a.Kin. 
\ derh. & 18 b. Burl. 
4c.lOc.&18a.&b.*«« 



Tesaa * 8t. I4»nla Railroad. 

Missouri A Arkansas Division. 




87 



48 



68 
70 



Birds Point. 
Paw Paw Juna 



New Madrid. 



Maiden. 

St. Francis, Ark. 



20. Quat., Swamp dist^r 

Low, 
swampy, 
Heavy*»'^ 
timber. •»» 



II 

II 



•I 
II 



St. lionle, Orero Gceiir * St. Gharlea 





6 

16 



St Louis. 

Rinkleville. 

Florrisant. 



18 d. St Louis. 

14 a. Lower Coal Mres. 

20 on 14 a. Rich Valley 



limestone resting on the Sd MMnesian limestone or Calciferous. In southern parts of Lawrence 
Ooun^ we find a coarse ferm^ionB sandstone, probably eqpiyalent to Millstone Grit, bnt more 
probaSly a member of the Chester group, resting on Lower Carboniferous limestone. Throughout 
Newton and Jasper, the Bub-Oarboniferons limestone, with much chert is of great development, 
and is galeniferoos. The celebrated lead mines of Jopun and Granby occur in ibis. 
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Kansas.^ 



LIST OF GEOLOGICAL FORMATIONS IN KANSAS. 



20, Quartern ary. 



19. Tertiary, 



20 d. Alluvium. 
20 c. Loess. 
20 b. Modified Drift. 
20 a. Glacial Drift. 



19 c. Pliocenei includ- 
ing deposits of Vol- 
canic ash-possibiy 
of Quarternary age. 

19 0. Miocene. 



o 

N 

S 

S 

S 

a 



18 Cretaceous. 



18 c. Niobrara, In- 
cluding the "Colo- 
rado" above. 

18 b. Fti Benton. 

18 a. Dakota. 



^ 16-17 Jura-Trias, or Red Beds. 



45 

c 
o 



C8 

o 



Upper Carbon- 15. Permian orPer 



iferous. 



mo-Carbohiferous. 
14 c. Upp. CI.Meas. 
14 b. Low. CI. Meas 



Lower Carbon- 
iferous. 



13c. Keol(ul(,llmest. 
& chert, bearing of 
Lead and Zinc. 



Union PUciflo Railway. 




Union Paoifio Railway. 


Ms. Kansas Division. 


Alt. 


Ms. Kansas Division. Alt 


Kansas City. 


f 14 c. Upper 
\ Measures. 


Coal 




Menoken. 


14c.Upp.CoalMros.-« <> * 




(Union Depot.) 


748 


78 


Silver Lake. 


« 91S 


1 


Kansas City, 


(t 


748 




Kingsville. 


tt 920 




Kansas. 






83 


Rossville. 


« 9 8 1 


2 


Armstrong. 


it 

* 


755 


91 


St. Marys. 


« 95 5 


9 


Munoie. 


t« 


7«7 


97 


Bellvue. 


it 965 


18 


Edwardsville. 


« 


788 


104 


Wamego. 


<t 1000 


17 


Bonner Springs. 


t< 


789 


111 


St. George. 


« 1000 




Loring. 


(( 


789 


119 


Manhattan.^ 


tt 1000 


23 


Lenape. 


(( 


781 




Eureka Lake. 


15. Permo-Carbonif. 


28 


Linwood. 


« 


789 


180 


Odgensburg. 


tt 1060 


82 


Fall Leaf. 


« 


809 


136 


Ft. Riley. 


« 1070 


89 


Lawrence. 


<( 


822 


139 


Junction City.* 


tt 10 8 2 


46 


Buck Creek. 


(( 


846 


146 


Kansas Falls. 


(( 1106 


48 


Williamstown. 


tt 


851 


162 


Chapman. 


tt 1114 


61 


Perryville. 


u 


852 


168 


Detroit. 


tt 118 5 


63 


Medina. 


tt 


858 


168 


Abilene. 


tt 1155 

 t 


66 


Newman. 


u 


861 


172 


Solomon.* 


«&18a.Dak.ii»» 


61 


Grantville. 


t. 


877 


180 


New Cambria. 


« list 


67!Topeka.« 


,t 


880 


186 


Salina. 


tt lass 



1. By Mr. Orestes St. John of Topeka, Kansas. 

2. ieavmworth. In the vicinity of Leavenworth and at the State Penitentiary at Lanaingr a 21- 
inoh seam of coal is mined by means of shafts at a depth of between 700 and 800 feet. The limestones 
crossing the bluffs that hem the Missouri are richly stored with characteristic upper coal measure 
fossils. The Loess heavily covers the bluffs, and in the bed of the Missouri Valley the glacial drift 
occurs beneath the alluvial deposits. Deposits of modified drift or stratified gravels locally 
intervene between the Loess and the basis rocks of the region. 

8. Topika. The Osage coal crops in the western suburbs Of the ctty, \rhere it is mined fo 
limited extent. An experimental diamond drill boring, authorized b^ the local government, has 
penetrated the coal measure series to the depth of between 1,600 and 1,700 feet at this writing, 
enoonntering several thin deposits of coal. 
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Union Padflc Ballway. 
Ms. Kansas Diyislon.— Cbn. Alt. 


Union Pnidflo BailwaT. 

Leavenworth, Topeka A South western 
Mb. Line. Ait. 


ICLi '»-—-'— 2" 1 'k  


18 a. Dakota. "»» 

« 1848 
It 1428 

(f 1470 
« 1670 

1580 

18 b. Benton. !»•• 

« 1565 

u 1684 

M 1780 

^^ ^ m M A 




lv4 

201 

211 

218 
228 

289 


Brookrille. 

Areola. 

Terra Cotta. 

Cameiro.* 

Mt Zion. 

Kanopolis. 

Ellsworth. 

Black Wolf. 

Cow Creek. 

Wilson. 

Dorrance. 




9 
16 
21 

28 

46 
66 


Leavenworth.* 

Bolings. 

Springdale. 

McLouth. 

Mcintosh. 

Oskaloosa. 

Osawkee. 

Meriden. 

Topeka.* 


r 14 c. Upper Coal 
\ Measures. »«' 

II . 9 8 
If 1082 
If 115 7 
II 1121 

fl 989 
it 8 76 
If 964 
<* 884 


^^ a» ^^ 


Blue Valley Line. 


263 


Bunker Hill. 


« 18 64 






rl4 c. Upper Coal 




Homer. 


M 1874 





Manhattan. 7 


Measures, and 16. 


268 


Russell. 


« 1682 




' 


I Permo-Carbon. ^ ® « <> 




Gorham. 


(( 1918 


 


Stookdale. 


II 




Walker. 


ti 1944 


17 


Garrison Cross's. 


II 10.81 


279 


Victoria. 


« 1928 




Winkl VsMills St. 


If 




Toulon. 


If 


22 


Randolph. 


« II 1086 


289 


Hays. 


«Up.l.s.i»»» 




Cleburne. 


II 




Hogback. 


(f 




Florena. 


fl 


803 


Ellis. 


II 2117 


39 


Irving. 
Blue Rapids. 


II 1127 


813 


OgaUah. 


18b.Niob.&19.T'r28«7 


48 


« 1141 


821 


Wakeeney.B 


<( *i *2456 




Schroyer. 


u 


836 


Colono. 
Collyer. 


19. Tert'ry in uplands. 

II 2586 


66 


MarysviUe. 
Hull. 


ff 1179 
fl 




Quint^r. 


H 


66 


Oketo. 


fl 1200 


860 
866 


Buffalo Park. 

Grainfield. 

Grinnell. 


II 2 7 5 5 


. 




If 2811 
ff 2904 


- Solomon Valley Line. 


866 






( 16. Permo-Carbonif- 


877 


Oakley. 


fl 8042 





Solomon." 


erous and 18 a. 


886 


Monument. 


.1 8181 






I Dakota. "^a 




Boaz. 


II 




Niles. 


II 


898 


Winona. 


*4 8364 


9 


Verdi. 


«€ 1202 


406 


Lisbon.* 


"&18o.Colora.«i*o 


16 


Bennington. 


1226 




McAllaster. 


If M 


21 


Lindsay. 


1242 




Turkey Creek. 


<l II 


28 


Minneapolis. 


1256 


420 


Wallace. 


ff tt 8601 


29 


Sumnerrille. 


1266 


429 


Sharon Springs. 


ff fl 6450 


36 


Delphos. 


1810 


487 


Monotony. 


ff 6774 


42 


Glasco. 


1819 




Montero. 




47 
60 


Brittsville. 
Asherville. 


1884 


Leavenworth and Lawrence Branch. 


1846 




67 


Beloit. 


1888 


OiLeavenworth.^ 


14 c. Up. a. Mres.^«« 

(f 781 




6 


Lansing. 


Salina and Upper Solomon Line, or 


11 


Fairmount. 
Hoge. 


If 95 5 
If 864 


Lincoln and Ck>lorado Branch. 


U 






ri8 a. Dakota, and 


18 


Big Strainger. 


If 884 





Salina. 


' 16. Permo-Carbonif- 


19 


Moores. 


•1 915 






(erous. 1172 


21 


Tonganoxie. 


If 661 




Trenton. 


II 


26 


Reno. 


ff 885 




York. 


II 


84 


lAwrence. 


II 6 32 


12 


Culver. 


€t 1265 



4 Cmmeiro. The Dakota sandstone weathered into picturesque monumental shapes. 

6. Wakeeney. In the ravine cutting the upland slopes, the chalky limestones of the Niobrara 
outcrop, affording characteristic vertebrate and molluscan fossils. The manafscture of the chalk 
into whiting is here successAilly engaged in. Ck>pions springs of delicious water issue firom the 
gravel deposit at the base of the Tertiwy. 

6. Lubon, The Colorado shales appear in the valley sides and outlying buttes, capped by 
Tertiary conglomerate in places, containing beantlAilly dendritic marked chalcedony. The Colorado 
shales abound in selenite crystals, septaria concretions and fossils. 

7. Manhattan, Tl " " " 

demarkation between 



The light gray limestone in the bluffs, and which form a convenient lithologlcal 
an the brown limestone of the uppei^coal measures and the Permo-carboaiferous 
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Union Paoiflo BaUwaj. 




Union Paoiflo Bailway. 


Balina and Upper Solomon Line, or 
Ms. Linooln and Colorado Branch.— Gm. 


Alt. 


Ms. Kansas Central Line. Alt. 


19 


Teseot. 


f 18 a. Dakota and 
tl6Permo-Carb.i«»' 





Leavenworth," 


f 14 c. Upper Coal 
\ Measures. '«* 


24 


Beyerly. 




1S24 


7 


Hund. 


«i 880 


85 


Linooln. 




1878 


11 


Pleasant Ridge. 


«( 1081 




Vesper. 






16 


Easton. 


« 908 




Sylvan. 






20 


Lee. 


(( 10 8 8 


66 


Lucas. 




1718 


25 


Winchester. 


« 118 8 


66 


Luray. 








Boyle. 


•< 116 5 


72 


Waldo. 
Ivamar. 






86 


Valley Falls. 
Arrington. 


« 911 


88 


Natoma. 






46 


Larkin. 


M 988 




Codell. 






51 


Elk. 


« 9 71 


104 


Plainville. 






56 


Holton. 


« 1018 


111 


Zurich. 






68 


Circleville. 


*( 1096 




Palco. 


• 




70 


Soldier. 


« 1184 




Daman. 






76 


Hayensvllle. 


<« 110 5 


180 


Bogue. 






79 


Savannah. 


(( 1104 


188 


Hill City. 






82 


Onago. 


« 10 9 8 




Bedford. 






96 


Blaine. 


15. Permo-Carb. i»o» 




Kalula. 






110 


Olsburg. 


« 1427 




Carll. 






117 


Garrison. 


u 105 8 




Tasco. 








Leonardville. 


f« 


171 


Hozie. 


19. Tertiary. 




189 


Green. 


« 12 8 7 




(Verona. 


«« 




147 


Clay Centre. 


{\\l\ 




Zillah. 


f< 






Idane. 


tt 




Vomer. 

Colby. 

Oakley. 


It 


8042 


166 


Miltonvale. 


18 a. Dakota? i<72 


204 
225 


St. Joseph k Orand Island R. R. 


m*m4%J 




1 
6 


St Joseph, Mo. 

Elwood. 
Wathena. 


f 14 c. Upper Coal 
\ Measures. •»« 

«< 817 
*« 818 


Salina and Southwestern Railway. 





Salina. 


f 16. Permo-Carb. 
\andl8a.Dak. "" 




Mentor. 


M 




g 


Blairs. 


tt 897 


12 


Assaria. 


U 


1282 


9 

14 


Troy. 

Norway. 

Ryans. 

Severanoe. 

Leona 


tt 1098 


16 
21 


Bridgeport. 
Lindsburg. 


il 
M 


1800 
1880 


19 
28 


« 1042 
it 892 




Johnstown. 
Hilton. 


18 a. Dakota. 




26 
29 


tt 90t 
tt 918 


86 


MoPherson. 


« 


1490 


84 
88 
48 


Robinson. 

Mannville. 

Hiawatha. 


« 9S0 


Junction City and ] 


Ft. Kearney Branch. 


tt 97t 





Junction City.' 


16. Permo-Carbo. 


1082 

» 


*< 1005 


8 


Alida. 


« 


1109 


60 


Hamlin. 


« 9 84 


14 


Milford. 


u 


1102 


54 


Morrill. 


ft 1098 


19 


Wakefield. 


u 


1152 


61 


Sabetha. 


tt 180 8 


28 


Broughton. 


<« 


1188 


69 


Oneida. 


tt 1219 


83 


Clay Centre. 


M 


1208 


Pffw 


Seneca. 


/ 15. Permo-Carbon- 
\ iferous. n" 


41 


Morganyille. 


it 


1288 


77 


49 


Clifton. 


18 a. Dakota. 


1277 


84 


Baileyrille. 


tt 1194 


60 


Vining. 


f« , 


1277 


89 


Aztel. 


tt 1868 


66 


Clyde. 


it 


1299 


99 


Beattie. 


« 1298 


68 


Lawrenceburg. 


•< 


1829 


106 


Home. 


tt 1889 


71 


Concordia. 


tt 
tt 


1380 
1329 


118 
118 


Marysyille. 
Herkimer. 


tt 1155 


68 


Lawrenceburg. 


tt 1S88 


65 


Christie. 


t< 


1841 


128 


Hanover. 


18 a. Dakota? "«• 


70 


Talmo. 


u 


1866 


187 


HoUenberg. 


« iSSf 


80 


BelleTille, 


" 


15S1 









series, are eztensivaly qaarried for building parposes. Underlying the qaarry ledees is a heavy 
stratum of soft buff ea^rthy limestone, possessing the properties of an hydraulic limestone* ana 
preparations for the OBennfacture of cement have been made on quite an extensive soale. 
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St, I<oiiis and San Franoisoo BaUway. 


St. lioais and San Franoisco Railway. 


Ms. Monett (Mo.) to Halstead and Ellsworth. Alt' 


Ms. Monett to Halstead and Ellsworth. Alt. 


/v 


Carthage, Mo. 


/ Lower Carbon.: 
\ Keokuk limest. »«« 


225 


Burrton. 


15. Permo-Carb. 





234 


Buhler, or 


« 1 


€%t> 


/^ _ ••• 


J 14 b. Lower Coal 
1 Measures. '"^ 




Hamburg. 


28 


Crestline. 


288 


Medora. 


? 


31 


Columbus. 


« 918 


252 


Wherry. 


? 


85 


Welland, or 


M 8 89 


264 


Lyons. 


18 a. Dakota.? i«»i 




Wilson. 




271 


Clarence, or 


<( 


87 


Sherwin. 


« • 8 75 




Pollard. 




89 


Hallowell. 


M 861 


275 


Dacey. 


« 


47 


yx * 4 J 


f 14 0. Upper and •** 
\ 14 b. Low. CI. Mres. 


281 


Lorraine. 


«? 


Oswego. 1* 


288 


Phipps. 


18 b. Benton. ? 




Stover. 
Altamont. 


r 14 c. Upper Coal 
\ Measures. 

M 984 


295 


Ellsworth. 


(( 1588 






Arkansas City and Anthony Line. 


58 





Beaumont. 


15. Permo-Carb. »«<>* 


64 


Mound Valley. 


** 8S9 


7 


Burgess. 


« 


69 


Big Hill. 


It 836 


18 


lAtham. 


« 


74 


Cherryvale. 


« 868 


19 


Wingate. 


« 


88 


Brooks. 


<t 897 


28 


^7 

Atlanta. 


« 


88 


Neodesha.iB 


« 816 


81 


Wilmot. 


« 




Dun. 


M 


84 


Floral. 


« 


101 


Fredonia. 


« 975 


40 


Younts. 


«< 


107 


New Albany. 


«( 912 


48 


Winfield.1* 


a 1112 


118 


Fall River. 


« 940 


50 


Tresham. 


t< 


119 


Greenwood. 


U 1011 


57 


Arkansas City. 


t( 1064 


125 


Severy. 


f 15. Pcrmo-Carbon- 
\ iferous.? u** 


64 


Cale. 

Geuda Springs. 




184 


Piedmont. 


w 1216 


69 


Ashton. 


t( 


140 


Derry. 


u 1470 


78 


Portland. 


u 


145 


Beaumont. ^^ 


« 1604 


79 


South Haven. 


<.' 1124 


152 


Keighley. 


« 1542 


81 


Hunnewell Ju. 


« 1102 


160 


Leon. 


it 1849 


84 


Drury. 


« 


165 


Haverhill. 


M 18 40 


86 


Falls. 


<. 


171 


Augusta. 


<( 1246 


91 


Caldwell. 


« 


177 


Lorena. 


« 18 6 6 


101 


Blackstone. 


(( 


181 


Andover. 


<t 1870 


106 


BluflF. 




186 


Manchester. 


« 1402 




Blackburn. 


. 


192 
195 
197 
201 


Wichita. 1^ 
Davidson. 


«( 1818 




Anthony. 


16 Triassic. 


•• 


Wichita and Halstead. 


Wichita Heights. 
Valley Centre. 


• • 

M 1889 



10 


Wichita. IT 
Valley Centre. 


15. Permo-Carb. "i» 

M 1856 


210 
219 


Bentley. 
Paterson. 


« 
« 


17 
25 


Sedgwick. 
Halstead. 


« 13 8 5 
«( 1402 



8. Jvn/Uian CXty. Extensive quarries in heavy ledges of light buff limestone, used in the con- 
stmction of the east wins of the Capital at Topeka. 

9. Solomon. Strong orine wells in gypsiieroos shales of the PermoHsarboniferous, firom which 
salt has been manufactared qaite extensively. 

10. Bawiria. The Dakota sandstone near this place affords numerous characteristic fossils. 
Near Brookville Dicotyledonous leaves abandant in the sandstone. 

11. PitUlmrgfi. Centre extensive coal mining interests and sine smelting ftimaees. The ores 
are brought from Galena and aoUacent mining districts in Missouri, in the lower carboniferous 
rocks. 

12. WHr City, Centre of coal mining district, sine smelting establishments. 

13. G€Uma. Extensive lead and sine mines in lower carboniferous Keokuk formation. 

14. Ottoego, The Neosho river is excavated into the lower coal measures, the upper coal hori- 
sons of wnich appear at various localities in the vicinity. The plateau upon which the town is 
located, is formed by the basal limestones of the upper coal measures. Including the horixon of the 
Ft. Scott coal, which is here a bituminous shale and the cement rock. Interesting localities for 
both upper and lower coal measures fossils. 

16. NeodsaJM, Along the Verdigris and Elk rivers a heavy ledge of sandstone occurs, 
which belongs well up in the upper coal series, and affords remains of large trees peculiar to the coal 
measures period. Although tne Verdigris has cut its bed more deeply, geologically it is more 
than a thousand feet above the Neosho at Oswego, or on the line of greatest depression between the 
Osark region of 8. W. Missouri and the first great highland belt traversing Central Kansas from 
near the south border to the Nebraska line on the norui. 
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St. liOuU and San Franelsoo Bnllwny. 
Ms. Girard Branch. All 





12 

18 
19 
22 

29 



Carl Junction. 

Opolis. 

Litchfield Jo. 
Pittsburffh.ii 
Lone Oi£. 

Girard. 



rl3. L. Carb. and'H 
t Ub.L Coal Mrea. 
14 b. Lower Coal»»^ 
Measures. 

ft5 
• S4 



{ 



4( 



« 
« 



MIsaonri, Kanaat and Texaa By. 

Ms. Neosho Valley Section. 



Alt. 



• 66 



{Upper and Lower 
Coal Measures. ^<><>' 



Weir Oity Branch. 




10 



Pittsburgh. 
Weir City." 



ll4b.Low.CLMres.«>« 



Joplln and Oalena. 



Joplin. 
9 Galena. IS 



{LowerCarbonif. ^ ® * • 
18 c. Keokuk 

866 



« 



Missouri, Kansas and Texas Bj. 

In Kansas. 




21 

28 

84 
41 
48 
56 
62 
69 
78 

88 
93 



Nevada, Mo. 
Ft. Scott. 

Ronald. 

Hiattville. 

Hepler. 

Walnut. 

Osage Mission. 

Sondi Mound. 

Parsons. 

Labette. 

Oswego. 
Chetopa. 



14 b. Lower Coal 
Measures. «*<> 

( Low. and Upper 
\Coal Measures. »«« 
14 c. Upper Coal 
Measures. 



{ 



{ 



<i 


1008 


M 


looa 


M 


• 81 


« 


890 


« 


• 98 


« 


902 


«< 


• 64 



{14 c. Upp. and 14 b. 
Low.Cl.Mres. ' ••» 
14 b. Lower CI. »" 
Measures. 



{ 





5 
11 
17 
26 
35 

44 

60 
56 
59 
64 
67 
76 
82 
88 
95 
104 
111 

120 

127 
132 
137 
144 
152 
157 



Parsons. 

Ladore. 
Galesbarg. 
Urbaiia. 
Chanute., 
Humboldt Stat'n, 

So.K. 
Piqua. 

Neosho Falls. 
Moody. 
LeRoy. 
Bristol. 
Burlington. 
Rockeby. 
Hartford. 
WyckoC 
Emporia. 
Americus. 
Dimlap. 

Council Grove. 

Downing Station. 
Parkersville. 
White City. 
Skiddy. 
Wreford. 
Junction City. 



{ 



14 o. Upper Coal •<>» 
Measures. 



it 

€1 
€t 

H 

(( 

(( 
« 
M 
(C 
l( 
(I 
l( 

« 
<( 
(« 
it 



909 
979 

981 
910 

952 



980 

994 

1087 

t087 

iiaa 

1158 



{ 



15. Penno-Car-ia»« 
boniferouB. 



» 

it 
« 



1887 
1476 
1226 

1082 



lAwrenoe and Sontkwestern B. B. 




10 
13 
19 

27 
81 
32 



Lawrence. 

Clinton. 

Belvoir. 

Richland. 

Ridgeway. 

Kinneys. 

Carbon HiU. 

Carbondale. 



14c.U. CoalMres.*" 
« 



It 
it 
it 

a 
a 

«( 



871 
901 



1122 

1072 



16. BeawnonL Summit of the ** Flint Hills/* composed of a cherty member and the light baft 
limestones of the Permo-Carboniferoos, forming a highland bench of the type of a monocline, pre- 
senting a somewhat abrupt eastern soaip and lone sentle westerly slope. A conspicaous topographio 
feature at intervals across the central portion oftne State to the Nebraska line. 

17. Wiehita lies within the area occupied by the heavy series of shaly deposits, to which the 

treat salines and salt beds, occurring in central Kansas, belong. These deposits underlie the "red 
eds ** presumably of Triassio age, and are in conformable sequence with the underljring porous 
limestones and shales of the so-ouled Permo-Oarboniferous. 

18. WinJMd. Extensive quarries of even, thick, and thin-bedded limestone, aflbrding fine 
building material and flagging in the viciDity. 

10. Seott OUy. Basin receives considerable drainage from the west. 

20. The line from La Gross follows the water-shea south of the Smoky Hill, an elevated plain 
steadily increasing in altitude to nearly 4,000 feet on the west boundary of the State, and blanketed 
by Tertiary deposits. The Niobrara appears along the more deeply eroded drainage channels 
flowing to the Smoky Hill, the exposures affording characteristic fossils. 

21. LouMwrg. Natural gas wells, also near Somerset. 

22. The highlands we^ of Mankato are blanketed by Tertiary deposits, the Cretaceous, 
Niobrara, appealing at intervals in the more deeply cut drainage channels. The latter deposits 
abound in characteristic fossils, vertebrates and moll asks. 

28. Paoia. Natural gas found in drilled wells in vicinity, in considerable volume. 

24. La Oygne. Coal shaft, to workable vein in lower portion of Upper Coal measures. 

26. PtetuarUon. Goal shaft, same coal mined at La Cygne. On mine creek, S. E. of the town, 
the ores of lead and sine occur in Upper Coal measures strata. Near the town a bituminous sand- 
stone affords flagging layers. 

26. Ft. Seott Gas and mineral water developed in drilled wells. Associated with a thin coal 
which has been extensively worked by surface stripping in the vicinity and south to Arcadia and 
Malberry, occurs an hydraulic limestone, which Aimishes material for the manafacture of cement, 
which is extensively engaged in at Ft. Scott. 

27. Farlmgton. In the vicinity, extensive quarries have been opened in a flagging sandstone. 
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Ms. 



Missottri Pacific Bailwi^. 

Omaha, St. Joseph A Kansas City Line. Alt. 






Kansas City. 


U c. Up. CI 


3 


Wyandotte. 


« 




Ramapo. 


« 


10 


Nearman. 


<i 


13 


Pomeroy. 


«i 


16 


Connors. 


« 


19 


Ross. 


« 




Lansing. 


M 


26 


Leavenworth. 2 


«< 


29 


Ft. Leavenworth. 


(( 




Wade. 


« 




Kickapoo City. 


I< 


37 


Oak Mills. 


«< 


38 


Port Williams. 


I< 




Dalbey. 


« 


47 


Atchison. 


(1 


55 


Shannon. 


« 


68 


Lancaster. 


(1 


63 


Huron. 


« 


67 


Pierce Junction. 


I* 


68 


Everest. 


*i 


75 


Willis. 


I< 


79 


Baker. 


« 


87 


Hiawatha. 


« 


92 


Pandona. 


i< 


96 


Reserve. 


« 



765 



793 



1161 



1094 



Denver and Kansas City Line. 



38] 
46 
63 
60 
66 
69 
73 

80 



94 
101 
104 
112 
117 
121 
128 
132 
137 
143 

161 



Maria 
Cygne 



Kansas City. 

Martin City. 

Stillwell. 

Buoyros. 

Wagstaff. 

Paola. 

Ossawatomie. 

Obrien. 

Rantoul. 

Imes. 

Ottawa. I 

Pomona. 

Lomaz. 

Vassar. 

Lyndon. 

Osage City. 

Rapp. 

Miller. 

Admite. 

Allen. 

Bushong. 

Comiskey. 

Council Grove. 



14o. Up. CI. Mre8.7*8 



sdes 
s Biv. 



ii 
(i 
(I 

(( 

M 
ft 
tl 
« 
tt 
(« 
t« 
l( 
«( 
« 
« 

« 

tt 
tt 
tt 
»( 
« 



896 



1076 



{ 



16. Permo-Ca^i2 8 8 
boniferous. 



Mlggourl Pacific Ballway. 

Ms. Denver A Kansas City Line.— Con. Alt. 



168 

163 
170 
177 
186 
190 
194 
197 
206 



207 
221 



230 
237 
246 



224 
230 
236 

246 

264 
269 
266 
272 
278 
286 
299 



309 



303 
309 
316 
331 
346 
349 
367 
868 
381 
390 
396 
406 
412 
423 
433 

444 

447 
467 
466 
471 



Helmick. 

Wilsey. 
Delavan. 
Herington. 
Hope. 
Swrayne. 
Banner City. 
Carlos. 
Gypsum City. 



Chico. 
Salina. 



Smolan. 

Falun. 

Marquette. 



Hallville. 
Bridgeport. 
Lindsborg. 
Smoky HilL 

Marquette. 

Langley. 

Crawford. 

Geneseo. 

Frederick. 

Bushton. 

Claflin. 

Hoisington. 



Great Bend. 



Boyd. 

Olmutz. 

Otis. 

La Cross. »<> 

McCracken. 

Holbrook. 

Brownell. 

Ransom. 

Utica. 

Pen-Dennis. 

Shields. 

Healey. 

Manning. 

Scott City.i» 

Modoc. 

Halcyon. 

Coronado. 

Leoti. 

Tuell. 

Whitelaw. 

Horace. 

Beid. 



{ 



16. Pern^o-Car- 
boniferoQB. 

M 

tt 18 8 8 

tt 

tt 

tt 

tt 

tt 



tt 



{ 



16. Permo-Car-i2«6 
and Dakota. 



t( 



tt 



16. Permo-Carbonif. 



(I 
tt 

u 



1382 



{ 



16. Permo-Carb. 

and Dakota. 

18 a. Dakota, 
it 



ti 



tt 



tt 



{{ 



tt 



(4 



1841 



18 a. Dakota. 
tt f 

18 b. Benton. 
tt 

19. Tertiary. 
tt 

It 

tt 

tt 

u 

It 

tt 

tt 

(t 

tt 

tt 

tt 

(« 

(* 

« 

(( 



28. Cherokee, Extensive mining operations carried on in the main coal of the Lower coal 
m««asare8, to the soath and east as far as Stiison and Weir City. 

29. Galena. Centre of an important mining district. The ores of lead and 2ino occurring 
abundantly, extensive works for thesmeltiDg of the former are located here, the zinc ore being 
shipped to furnaces located on the coal belt, chiefly to Pittsbargh and Weir City and Rich Hill. 

30. PitUburgh. Centre of extensive coal mining operations and zinc smelting establishments. 
The coal is sougnt by means of shafts, 40 to above 100 feet in depth ; the coal is fairly good, coking 
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MiasovTl Pacifio Bailwmy. 




MUsoori Paelfle Ratlwaj. 


Ms. €l«ntxal Braneh Line. 


Alt 


Ms. Central Branch Line.— Om. Alt 


. 


Atohiflon. 


f 14 c. Upper Coal 
\ Measures. »•« 


217 


Portis. 
Harlan. 


18 c. Niobrara. 


18 


Farmington. 


«( 




227 


Gaylord. 




15 


Monrovia. 


(( 


10B4 


232 


Cedarville. 




18 


Effingham. 


It 


1144 


242 


Kirwin. 




25 


MuBCotah. 


t( 


• 78 


253 


Marvin. 




31 


Whiting. 


« 


1126 




Big Bend. 




87 


Netawaka. 


(( 


1140 


268 


Logan. 




42 


Wetmore. 


(< 


1188 


278 


Densmore. 




49 


Goffs 


M 


1200 


282 


Edmond. 


it 


55 


Coming. 




1869 


293 


Lenora. 


«( 


62 


Centrailia. 
Vermillion. 


f lo. Permo-Gar- * * ^ " 
\ boniferous. 

*< 119 8 


Kansas City and Paola Line, i 


70 


Holden, Mo. i 


14 c. Up. Coal Blres. 


74 


Vleits. 


« 




22 


HarrisOnville. 


u 


78 


Frankfort. 


« 


1155 


41 


Louisburg.^^ 


« 


81 


Barrett. 


u 


1142 


46 


Sommerset 


« 


85 


Bigelow. 
Irving. 
Blue Rapids. 
Waterville. 


« 


1162 


54 


Paola. 


«< 8 54 


91 


Kansas, Nebraska and Dakota Division. 


95 


It 

M 


1198 
1188 






100 





Topeka.' 


14 c. Upp.Cl.Mre.«»« 


107 


Barnes. 


« 


1856 


11 


Tevis. 


« 


113 


Greenleaf. 


18 a. Dakota. 


1462 


15 


Richland. 


« 901 




Washington. 


<{ 


1816 


21 


Swissvale. 


u 


120 


Linn. 


i< 




26 


Overbrook. 


« 


125 


Palmer. 


« 




33 


Michigan. 


« 


129 


Bay. 


(( 




41 


Quenemo. 


« 


134 


Clifton. 


tt 


1281 


48 


Rosemont. 


l< 


140 


Clyde. 


It 


1810 


56 


Waverly. 


K 


155 


Concordia. 


it 


1866 




Amiet. 


« 


160 


Yuma. 


« 




66 


Dickey. 


l( 


167 


Norway. 


«. ? 




72 


Glenlock. 


« 


174 


Scandia. 


18 b. Benton. 




80 


Gamett. 


« 1056 




Sherdall. 


« 




88 


Bush City. 


f< 


183 


Republic. 


it 




93 


Selma. 


« 


190 


Warwick. 


(* 




101 
106 
111 


Blue Mound. 

Yoro. 

Mapleton. 


« 


160 
166 


Yuma. 
Jamestown. 


18 a. Dakota.? 
"? 






176 
183 
191 
199 


Randall. 
Jewell City. 
Mankato. 
Burr Oak. 


18 b. Benton. 

« 
18 c. Niobrara.? 




120 
125 
130 


Harding. 
Devon. 
Azua. 
Ft. Scott. 


<i 
U 

14b.L&14c.U.C.M. 8o» 




Denver, Memphis f 




166 


Jamestown. 

C% Mi "111 


18 a. Dakota. ? 

4 A V T^ 




ind Atlantic Division. 


172 

179 


ScottsvilUe. 
Danville. 


18 b. Benton. 
« 






Pittsburgh." 
Cherokee. 


14 b. LowerCLMs. »«* 

(( 98t 


184 


Beloit. 


(( 


1888 




Folsom. 


« 


189 


Solomon Rapids. 


« 






Sherwood. 


U 


195 


Glen Elder. 


« 






Faulkner. 


M 


102 


Cawker City. 


« 




371 


Chetopa. 


« 8 8 2 


108 


Downs. 


<( 






Bartlett. 


14 c. Up. Coal Mres 




Osborne. 


18 c. Niobrara.? 






Elm City. 
Edna. 




Bloomington. 


<« 




386 


u 


232 


Alton. 


« 






Valeda. 


l( 




Woodston. 


({ 






Kings. 

CoflFeeville. 

Deering. 


(( — - 


250 


Stockton. 


" » 




401 


« 788 


208 


Downs. 


(« 


(1 



and averages about 40 Inches in thickness. Seyeral thinner overlying coals occur in this region 
with which'ar*' associated fossiliierous shales and limestone. The town is supplied with water from 
a drilled well ^ feet deep, which penetrates to Lower Silurian formations 
aL Weh- (A^. Coal mines and sine smelting famaces. 
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Missouri Paoifio Railway. 

Ms. Denyer, Memphis k AtlaDtio Div.-— Cbn. Alt 



418 
620 
481 
487 

460 
469 
469 
476 



Tyro. 

Gaaey. 

Peru. 

Sedan. 

Rogers. 

Wauneta. 

Cedar vale. 

Hoosier. 

Dexter. 



14 0. Upper Coal Mres. 






16. Penuo-Carbon. 



« 



Arkansas City St Dexter. 



601 

476 
482 

496 

606 
616 



686 

648 
668 

670 
688 
687 



696 
601 
607 

687 
691 

607 



626 
686 
648 



Vinton. 
Cameron City. 
Silyerdale. 
Arkansas City. 



Dexter. 

Eaton. 

Tisdale. 

Winfield. 

Kellogg. 

Oxford. 

Belle Plaine. 

Biyerdale. 

Arson. 

Conway Springs. 

Milton. 

Norwich. 

Belmont 

Alameda. 

Kingman. 

Penalosa. 

Olcott. 



16. Permo-Carbon. 
« 

<f 1064 



(I 
It 
i< 
<( 
(( 
« 
(( 
tt 
ti 
« 
«( 
(( 



1112 



1S09 
18S0 



lukaand Oloott. 



Preston or 

Silverton. 
Carmi. 
luka. 



Olcott 

Turon. 

Neola. 

Stafford. 

Bedford. 

Hudsop. 

Seward. 

Ray. 

Lamed. 



186S 



19f 8 





Winfield, Independ' 


ce 


A Kan. City Line. 





Kansas City. 


1 


14 c. Upper Coal'* 8 
Measures. 


60 


Ossawatomie. 




it 




Duncan. 




tt 


69 


Lane. 




tt 


74 


Greeley. 




tt 




Hecla. 




it 


84 


Gamett 




tt 10 5 6 




Birch. 




a 


92 


Mont Ida. 




a 


100 


Westphalia. 




tt 




Aliceville. 




« 



Missouri Paeiilo Ballway. 

Ms. Winfield, Indep. A Kan. Oity Line.— Cbn. Alt 



111 
116 
121 
129 

142 
146 
148 
161 
168 
166 

174 
179 
187 
198 
198 



Belle Grade. 

Le Boy. 

Moody. 

Vernon. 

Yates Centre. 

Rose. 

Buffalo. 

Roper. 

Benedict 

Guilford. 

Altoona. 

Neodesha. 

Sycamore. 

Larimer. 

Independence. 

Winton. 

Deering. 

Coffeeyille. 



14 c. Up.Cl. Mres. 



tt 

tt 
tt 

tt 
.( 
« 
tt 
tt 
tt 
tt 
tt 
i( 
tt 
tt 

a 

tt 



984 



704 



T28 



Roper and Pern. 



146 



Roper. 

Cordley. 

Sexton. 

Dill. 

Fredonia. 

La Fontaine. 

Costello. 

Elk City. 

Colfax. 

Hale. 

Monett 

Peru. 



14 c. Up. Coal Mres. 



tt 
tt 
It 
tt 
tt 
it 
tt 
« 
tt 
tt 



Ft. Soott^ Wichita and Weiitem Railway. 



10 
16 
22 
28 
86 
41 
48 
60 
68 
78 
81 
87 
94 
104 

111 

114 
120 
127 
186 
142 



Ft Scott 

Marmaton. 

Redfield. 

Uniontown. 

Bronson. 

Moran. 

La Harpe. 

lola. 

Piqua. 

Yates Centre. 

BatesTille. 

Toronto. 

Neal. 

TonoTay. 

Eureka. 

Reece. 

Summit 

Rosalia. 

Pontiac. 

Eldorado. 

Towanda. 

Benton. 



14 b. Lower Coal 
Measures. *°' 

14 0. Upper Coal 
Measures. ?'^^' 



« 
<« 
it 

it 

tt 
tt 
tt 
It 
tt 
tt 
tt 
tt 
tt 
ti 



088 



1078 



{ 



16. Permo-Carbon- 

iferous. 
i( 

m 

« 1282 

M 
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Mb. 



AUssbmi Pa«lfie B»ilw»y. 

Ft. Scott, Wichita A Wesfrn R'y.—Cbn. 

15. Permo^Carb. 



Alt. 



147 Greenwich. 
152 Tolerville. 
158 Wichita. 
164 OatTille. 
169|BayneYme. 
174 Clearwater. 



179 
186 
190 
196 

208 

214 
221 
v224 
281 
286 
242 



7 
12 
19 
27 

39 
46 
54 

70 

78 

84 



Millerton. 
Conway Springs. 
Ewell. 
Argonia. 

Freej^ort. 

Anthony. 

Goes. 

Ruella. 

Corwin. 

Hazelton. 

Kiowa. 



Pleasanton. 

Mound City. 

Critzer. 

Blue Mound. 

Kincaid. 

Lone Elm. 

Colony. 

Northcott 

LeRoy. 

CrandalL 

Gridley. 

Dunaway.. 

Wilbur. 

Madison. 



<« 
« 
« 
« 

« 
It 
«• 
(» 



1291 



{ 



16. Triassic Red 
Beds. 



{ 



14 c. Upper. Coal 



Measures. 

« 

« 

« 

(« 

K 
tt 
« 
l< 
<( 
« 
« 



860 



1131 



994 



1088 



Chlciftgo, Kansas and Nebraskm Railway. 

Southwest Line : St. Joseph to Liberal. 



St. Joseph, Mo. 

Elwood, Kansas. 

Wathena. 

Troy. 

Bendena. 

Dentonyille. 

Purcell. 

Pierce Junction. 

Horton Junction. 

Whiting. 

Straight Creek. 

Holton. 

Mayette. 

Hoyt. 

Elmont. 

North Topeka. 

Topeka. 

Valencia. 

WiUard. 

Maple Hill. 





1 

5 

18 

19 

24 

29 

84 

41 

49 

54 

60 

69 

76 

82 

89 

90 
101 
105 
110 
llSiPaxico. 



14 c. Upper Coal 
Measures. •** 

20 d. VaUey Allu- 
vium. • • ^ 

a 888 

14 0. Upper Coal 
Measures. ^^^* 



« 
<« 
« 

« 

« 

u 
it 
<l 
<l 
« 

« 

«« 
« 



rit4 

1088 

1171 

1181 

1029 

1118 

1007 

1057 

1210 

1180 

960 

892 

892 

• IS 

92T 

972 

1008 



Chlcaso* Kansas A Nebraska R'y. 

Ma. So Vest Line: St. Joseph to Liberal. — Con. Alt. 



122 
126 
134 

142 

148 

157 

164 
171 
179 
186 
192 
198 
205 
211 
218 
224 
229 
285 
245 
256 
268 
271 
278 
285 
292 
298 
307 
314 
319 
324 
829 
889 
348 



McFarland. 

Alma. 

Volland. 

Alta Vista. 

Dwight. 

White City. 

Latimer. 

Horington. 

Ramona. 

Tampa. 

Durham. 

Waldeck. 

Canton. 

Galva. 

McPherson. 

GroTcland. 

Aiken. 

Medora. 

Hutchison. 

Partridge. 

Arlington. 

Langdon. 

Turon. 

Preston. 

Natrona. 

Pratt. 

CuUison. 

Wellsford. 

Hayiland. 

Brenham. 

Greensburg. 

Mullinville. 

Bucklin. 



14c.Up.Cl.Mres.io»» 

<( 10 71 

M 1191 

15. Permo-Car-i**a 
boniferous. 

«< 1610 

{Up. Coal Meas- 
ures. (Permo-i*^» 
Carboniferous.) 



{ 



(( 


1421 


I< 


1888 


(( 


1448 


(i 


1488 


« 


1888 


tt 


1578 


tt 


180 2 


tt 


1564 


tt 


1508 


tt 


1498 


tt 


1586 


it 


1494 


tt 


1544 


(t 


1626 


«? 


1809 


*'? 


1707 


"? 


1784 


? 


1858 


? 


1890 



Probably Triassic^ » » » 
"red beds," with "*» 
remnants of Ter-»*** 
tiary forming the * * '* 
superficial' depoe-* * * * 
its. "*J* 

2849 
2428 



Dodge City Branch. 



856 
366 
378 



855 
868 
870 
881 
892 
898 
406 
412 
421 
485 



171 
178 
183 
194 
200 
208 
216 
228 



Ford. 
Wilroads. 
Dodge City. 



Kingsdown. 

Bloom. 

Mineola. 

Fowler. 

Meade. 

Jasper. 

West Plains. 

Kismet. 

Arkalon. 

Liberal. 



2428 



19. Tertiary. »*»* 



tt 
kt 
It 
tt 
tt 
(( 

«( 
it 



2528 
2 800 
25S8 
2495 
2515 
2718 
2776 
2789 
2825 
2858 



South Line. 



Herington. 

Lost Springs. 

Lincolnyille. 

Marion. 

Aulne. 

Peabody. 

Elbing. 

Whitewater. 



16. 



Permo-Carb. 
tt 

tt 

tt 

%t 

4» 

t( 



1388 
1487 
1442 
1820 
1414 
1878 
1451 
189S 
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( 


Chioago, Kansas and Kebratka K*y. 


Mk South Line.— 'Con. 


Alt. 


229 


Furtey. / 


16. Permo-Carb. 


1424 


236 


Kechi. 


t( 


1S68 


246 


Wichita. 


tt 


1810 


260 


Gladys. 


fi 


1885 


269 


Peck. 


i< 


1180 


262 


Zyba. 


i< 


1242 


267 


Riyerdale. 


« 


1880 


274 


Wellington. 


« 


1208 


283 


Perth. 


« 


1228 


287 


Corbin. 


f< 


1171 


296 


Caldwell. 


w 


1126 




Clay Gen 


;re Line. 


100 


McFarland. 


14 c. Up.Cl. Mrej 


1,1085 


109 


Wabaunsee. 


(( 


lOSO 


114 


Zeandale. 


ki 


1007 


122 


Manhattan. 


it 


1017 


130 


Keats. 


16. Permo-Carb. 


1182 


189 


Riley. 


ti 


1289 


146 


Bala. 


« 


1281 


162 


Boseyale. 


M 


1195 


168 


Clay Centre. 


«< 


1218 


166 


Morganville. 


« 


1248 


178 


Clifton. 


18 a. Dakota. 


1281 


180 


Clyde. 


4* 


1810 


188 


Agenda. 


.< 


1424 


196 


Cuba. 


I« 


1608 


204 


Belleyille. 


• « 


1522 




Salina Line. 


171 


Herington. 


f 16.Permo-Car- 
\ boniferous. 


1838 


180 


Woodbine. 


(( 


1865 


193 


Enterprise. 


« 


1154 


198 


Abilene. 


u 


1100 


207 


Solomon. 


f 18 a. Dakota mi 
\ & 16. Permo-Car. 


216 


New Cambria. 


•( 


1211 


220 


Salina. 


(I 


1284 




Crolorado Line. (In Kansas.) 


41 


Horton Junction. 


f 14 0. Upper Coal 
\ Measures. io*« 


61 


Powhattan. 


« 


1220 


69 


Pairriew. 


« 


1229 


66 


Sabetha. 


« 


1816 


68 


Berwick. 


« 


1878 


76 


Birn, Neb. 


«< 


1295 


170 


Mahasha, Kan. 


18 a. Dakota. 


1618 


176 


Narka. 


It 


1598 


182 


Munden. 


u 


1686 


189 


Belleville. 


f< 


1522 


199 


Scandia. 


18 b. Benton. 


1488 


206 


Courtland. 


t( 


1506 


210 


Formosa. 


tt 


1521 


216 


Montrose. 


«( 


1664 


222 


Mankato. 


tt 


1794 


230 


Otego. 


See Note 22. 


1798 


236 


Ezbon. 




1885 


242 


Lebanon. 




1822 


248 


Bellaire. 




1872 



Chicago, Kansas 

Ms. Colorado Line. 



and Nebraska R'y. 

In Kansas. — Con. Alt. 



264 
261 
268 
273 
278 
284 
291 
298 
307 
311 

818 

827 
386 
342 
861 
360 
371 
380 
888 
396 
406 
416 
424 
433 
441 



Smith Center. 

Athol. 

Kensingto . 

Agra. 

Dana. 

Phillipsburg. 

Stuttgart. 

Prairie View. 

Almena. 

Calyert 

Norton. 

South Oronoque. 

Clayton. 

Jennings. 

Dresden. 

Selden. 

Rexford. 

Gem. 

Colby. 

Levant. 

Brewster. 

Edson. 

Goodland. 

Ruleton. 

Kanorado. 



See Note 22. 
tt 



tt 
tt 
«( 
tt 
t* 
ti 



1810 
1792 
17^9 
1862 
1870 
1945 
2010 
2182 
2161 
2208 



f Tertiary, overlying 
i Niobrara extends 
(thence into Col.2 27 8 

2842 



tt 
«( 
tt 
ti 
tt 
tt 
(I 
tt 
tt 
tt 
tt 
tt 
tt 



2424 
2498 
8787 
2844 
2987 
8099 
8145 
4817 
8421 
85 7 8 
8693 
8794 
8912 



Kansas City, Wyandotte and Northwestern 

Railway. 





2 
4 
6 

8 
9 
11 
12 
13 
16 
17 
19 
22 
28 
31 
86 
41 
47 
63 
61 
71 
75 
81 
89 
94 
101 
108 



Kansas City. 

Wyandotte. 

Quindaro. 

Welbom. 

Calorific. 

Vance. 

Bethel. 

White Church. 

Horanif. 

Maywood. 

Roper. 

Menager Jo. 

Baschor. 

Edminster. 

Tonganoxie.. 

Neely. 

MclK>uth. 

Oskaloosa. 

Dunavant. 

VaUey Falls. 

Denison. 

Birmingham. 

Holton. 

Circleville. 

Karmour. 

Goflfs. 

Kelly. 



{ 



14 c. Upper Coal 

Measures. '*• 
« 



tt 
ti 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
« 
(( 
tt 
tt 
ti 
it 
tt 
it 
It 
tt 
tt 
tt 
ti 



766 

880 

986 

1002 

1007 

1004 

1008 

1004 

1015 

969 

909 

• 42 

880 

846 

982 

1166 

995 

1159 

921 

1008 

1089 

1004 

1097 

1156 

1200 

1174 
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KanMM Clty^ Wyandotte and NorU&westem 
Ms. Railway.— Om. Alt 



117 
128 
184 
189 



20 
21 
26 
28 
80 
81 
84 



Seneca. 
Aztel. 
Mina. 
Summerfield. 



16. Permo-Carb. ii^^ 



« 



1809 
1480 
1490 



Leavenworth Branch. 



Usher. 
Wallttla. 
Lansing. 
Soldiex^ Home. 
So. LeaTenwoxth. 
Leavenworth. ' 
Ft. Leavenworth. 



14c.Up.Cl. Mres. »«• 

984 



« 

it 
tt 
<i 
«< 
«« 



788 
844 
768 
788 
888 



Bnrlinfl^n and MUsoorl Blver B. R, 

(In Kansas.) 
Atchison and Nebraska R. R. 




7 

12 
16 
22 
24 
80 
85 



Atchison. 
Doniphan. 
Brenner. 
Troy. 
Fanning. 
Highland. 
Iowa Point. 
White Cloud. 



798 



14 c. Upp. Coal Mres. 



(« 
tt 
it 
tt 

M 
tt 
tt 



1112 



Nebraska Railway. 
Hasting, Republican and Oberlin. 




10 
17 
27 
81 
88 
47 
67 
68 
78 





62 

69 

76 

86 

91 

96 

102 

110 

118 

128 

184 





7 

14 

28 



Republican, Neb. 

Woodruff. 

Long Island. 

Almena. 

Seth. 

Norton. 

Oronoque. 

Noroatur. 

Kanona. 

Oberlin. 



1944 

' 18 0. Niobrara in 
the deeper valleys; 
19. Tertiary in2i«i 
^ the uplands. *»os 

« 2 2 7 8 

19. Tertiary. »842 
tt 

tt 

tt 



Orleans and St. Francis. 



Orleans, Neb. 

Cedar Bluffs. 

Traer. 

Hemdon. 

Ludell. 

Atwood. 

Blakeman. 

Beardsley. 

McDonald. 

Bird City. 

Wheeler. 

St Francis. 



19, Tertiary. 

4( 



tt 
tt 
tl 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



Lincoln, Wymore and Concordia. 



Odell, Neb. 
Lanham. 
Hanover. 
Emmons. 



1281 



18 a. Dakota. 



tt 
tt 



Burlinsrton and Missouri Biver B. B. 

In Kansas. 
Ms. Lincoln, Wymore and Concordia.— Cbn. Alt. 



26 
83 
40 
60 
68 
64 
72 



Washington. 

Morrow. 

Haddam. 

Cuba. 

Wayne. 

Hollis. 

Concordia. 



18 a. Dakota. 



« 
*< 
tt 
tt 
it 
it 



1608 



1868 



Kansas City, Ft. Scott and Memphis 
Bailroad. 





4 

8 
14 
21 
26 
29 
80 
86 
48 
48 
64 
62 
68 
74 
79 
82 
86 
92 
99 
108 
106 
110 
116 



Kansas City. 

Rosedale. 

Merriam. 

Leneza. 

Olathe. 

Bonita. 

Ocheltree. 

Spring HilL 

Hillsdale. 

Paola." 

Pendleton. 

Fontana. 

LaCygne.** 

Barnard. 

Plea6anton.sB 

Miami. 

Prescott. 

Fulton. 

Hammond. 

Ft. Scott.«» 

SouUieastem Jo. 

Clarksburg. 

Garland. 

Arcadia. 



{ 



14 c. Upper Coal 

Measures. '«* 

tt 8 2 6 

(( 9 20 

<( 1040 

tt 1060 

M 110 6 

tt 10 80 

tt 10 2 

« 800 

« 860 

« 898 

« 920 

it 8 20 

tt 800- 

tt 8 60 

tt 910 

« 880 

tt 8 06 

« 880 

Low.&Up.CLM. •o* 
14c.Upp. CLMres.»«o 

" & Low. ** 890 

14 b. Low. CI. " »«« 

tt 8 60 



Baxter and Joplin Line. 



99 

103 

106 
111 
117 
126 
180 

186 

142 
148 
164 

160 

168 
167 
175 



Ft. Scott, a • 

Southeastern Jc. 

Godtry, 

Pawnee. 

Farlington.** 

Girard. 

Beulah. 

Cherokee.** 

Stilson. 

Columbus. 

Neutral 

Baxter. 

Lowell Station. 
Galena." 
Joplin, Mo 



r Lower and Upper 
\ Coal Measures. » o > 
14 c. Upper Coal»8o 
Measures. 

862 



{ 



tt 
« 

M 
tt 
tt 



088 

• 88 

890 

• 7t 

14 b. Lower Goal^** 
Measures. 

tt 90 

tt 8 05 

*t 86 1 

L.Carboniferous.* » * 
18 c. Keokuk. 

tt 8 88 

ti 8»t 

tt 



KANSAS. 



285 



SLansas City, Ft. Scott and Memphis 
Railroad.— Cbn. 

Ms. Chenyvale Line, TiaPittsVgh A Parsons. Alt 



116 

118 
123 
130 
132 
137 
143 
146 
163 

167 

161 
164 
171 
180 
184 
190 



Arcadia. 

CoaWale. 
Mulberry. 
Minden. 
Midway. 
Pittsburg.'o 
Weir City." 
Cherokee. »« 
Monmouth. 

McCune." 

Mathewson. 

Laneville. 

Parsons. 

Dennis. 

Mortimer. 

Cherryvale. 



f 14 b. Lower Coal 
\ Measures. 



{( 

it 

i. 
« 



850 
888 

980 
967 
926 
982 
918 
988 
900 



f 14 c. Upper Coal* I « 
\ Measures — base of. 

668 



t* 
II 
n 
<i 
(I 
« 



670 
902 
926 
896 
886 



Atchison, Topeka and Santa Fe Bailr'd.36 

Atchison Branch. 






Atchison. 


{ 


14 c. Upper 
Measures. 


Coaled 8 


6 


Pamell. 




« 


1089 


9 


Hawthorne. 




<( 




11 


Cummings. 




« 


981 


17 


Nortonyille. 




«< 


1158 


20 


Nichols. 




« 


1001 


26 


Valley Falls. 




« 


907 


36 


Rock Creek. 




<( 


1057 


39 


Meriden. 




M 


964 


40 


Meriden Juct. 




(( 


945 


43 


Kilmer. 




«( 




49 


North Topeka. 




« 


872 


50 


Topeka. 




« 


884 




Leayenworth 


E: 


ctensioD. 






17 
18 



84 
36 
39 
44 
60 
66 
62 
71 



Kansas City. 
Wilder. 
Bonner. 
iJaffgard. 
29f^airmount. 
Lansing. 
Home. 

Leavenworth. 
Miocene. 
Lowement. 
Potter. 
Hawthorne. 
Atchison. 



14 cUp. CI. Mres. ^4 8 

770 



<( 
<« 

M 

« 

<f 
« 
(« 
(I 
« 



955 



766 



798 



Atchison^ Topeka and Santa Fe R. B. 

Ms. Emporia Branch. Alt. 





18 
67 

68 
72 

80 

86 

94 

102 

112 

113 



Kansas City. 

Holliday. 
Ottawa North. 
Pomona. 
Quenemo. 

Melvem. 

Olivet. 

Lebo. 

Neosho Rapids. 

Emporia Jc. 

Emporia. 



{ 



14 c. Upper Coal'** 
Measures. 



<« 

n 



(I 
<< 
<« 
n 

tt 



758 



Howard Brancli. 



11 
20 
24 
36 
40 
47 
66 
68 
69 
76 
84 



Emporia. 

Olpe. 

Madison. 

Madison Jc. 

Hamilton. 

Utopia. 

Eureka. 

Climax. 

Severy. 

Fiat. 

Howard. 

Moline. 



{ 



14 c. Upper Coal 
Measures, i*'* 



« 

it 
tt 
M 
tt 
tt 
tt 
tt 
it 
t* 



1068 



1078 
1018 
1098 

1006 
1050 



Manhattan, Alma and Burlingame R*y. 





8 

18 

26 

84 

37 
42 
46 
49 
66 



Burlingame. 

Harveyville. 

Eskridge. 

Halifax. 

Alma. 

Fairfield. 

Pavillion. 

Wabaunsee. 

Zeandale. 

Manhattan. 



{ 
{ 



14 c. Upper Coal 
Measures. i°*' 



tt 



16. Permo-Car-i*o» 

boniferous. 
tt 



14 c. Upper Coal 



Measures. 
« 

tt 

tt 

tt 

« 



1061 
1060 
1096 
10X1 

1000 



Strong City and Ellinor Extensions. 




2 



Bazar. 

Oladstone. 
CottonwoodFalls. 
Strong City. 
Evans. 






16. Permo-Carbon- 
iferous. 



it 
tt 
tt 
tt 



111* 



32. MeOuM. Coal shafti sunk to one of the upper workable coals, overlsring the main coal of 
the Lower coal measures of the region. 

33. Fine flagging and building sandstone along the Neosho to the northeast 

34. Almost every locality within the Upper coal measures area afford deposits charged with 
fossils peculiar to the epoch. 

86. The Kansas chapter properly ends at the Colorado line on the Atchison, Topeka and Santa 
Fe, but for conyenience, the branches of that road are given first, the main line following and con- 
tinued through Colorado into 5ew Mexico. 

t 
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Atehlson, Topeks A Santa Fe B. B. 

Ms. Angnsta ExtenBion.— Cbn. Alt. 



98 

100 
108 
116 
124 
135 
144 
164 
164 
170 
178 
186 



Isftbel. 

Sawyer. 

Goats. 

Springyale. 

Belyidere. 

Wilmore. 

t'oldwater. 

Protection. 

Sitka. 

.\Bhland. 

Manning. 

Englewood. 



r Tertiary uplands, 
\ Triassio in Valleys. 
19, Tertiary. 






18 a. Dakota. ? 

" or Tertiary. 
19. Tertiary. 
16. Triassio. 



u 



Osage Oity Extension. 





5 
11 
20 



Quenemo. 

Deayers. 
Lyndon. 
Osage City. 



{ 



14 c. Upper Goal 
Measures. 



(I 



10T5 



Wichita and Western and Kingman, Pratt 
and Western Railroad. 




8 



Wichita. 



College Green. 
14|Goddard. 
20 Oarden Plain. 
26 Cheney. 
84 Murdock. 
46 Kingman. 
66 Calista. 

68 Ninnescah. 

69 Cairo. 

77 Saratoga. 

80 Pratt. 

89 Cullison. 

96 Wellsford. 
100 Hayiland. 
106 Brenham. 
llOGreensburg. 
120 I4ullinyille. 
126 W. Li'e.KiowaCo, 



{ 



16. Permo-Car-»29i 
boniferous. 



It 
it 
i< 

€4 

a 



1920 
2058 
2185 
2172 
2214 
2245 
2849 



Hutchison and Kinsley Line. 
(South of the Arkansas River.) 





11 
17 
28 
28 
39 
48 
66 



67 
75 



Hutchison. 

Partridge. 

Abbyyille. 

Pleyna. 

Sylyia. 

Safford. 

St. John. 

Dillwyn. 



eOMaoksville. 



Belpre. 
Lewis. 



84 Kinsley. 



{ 



16. Permo-Car-i»2* 

boniferous. 
*t 

M 



18 a. Dakota ? 

it 



ai62 



Atehlson, Topeka A Santa Fe B. B. 

Southern Kansas Dlyision. 
Lawrenoe and Burlington Branches. 





6 
9 
16 
20 
26 
27 





4 

11 
14 
17 
23 
27 
33 
88 
46 
66 



Lawrence. 

Sibley. 
Vinland. 
Baldwin. 
Norwood. 
North Ottawa. 
Ottawa. (Marais 
des Cygnes B.) 



Ottawa. 

Burlington Juot 

Homewood. 

Bansomyllle. 

Williamsburg. 

Agrioola. 

Wayerly. 

Hall's Summit 

Sharpe. 

Burlington. 

Gridley. 



{ 



14 0. Upper Coal* *» 
Measures. 



u 

t 

« 

« 



817 

881 

1046 

988 

898 



(( 

it 

it 
it 
it 
it 
« 
a 
« 

it 



898 



108T 



Southern Kansas Division. 





18 
16 
22 
26 



86 Gardner. 

40 Edgerton. 

46fWellsyille. 

60 

67 

68 



62 

67 

74 

78 

88 

91 

99 

106 

110 

118 

127 

128 

188 

140 

148 

166 

166 

172 

178 

186 

190 

196 

208 



Kansas City. 

HoUiday. 
Zarah. 
Elizabeth. 
Olathe. 



LeLoup. 
North Ottawa. 
Ottawa. (Marais 
des Cygnes R.) 
Burlington Jc. 
Princeton. 
Richmond. 
Scipio. 
Gamett. 
Welda. 
Colony. 
Carlyle. 
Tola. 

Humboldt. 
Chanute. 
Eastern Juct. 
Earlton. 
Thayer. 
Morehead. 
Cherryyale. 
Independenoe. 
Crane. 
Elk-City. 
Oak Valley. 
Longton. 
Elk Falls. 
Moline. 



{ 



14 c. Upper Coal»*» 
Measures. 



tt 
ti 
tt 
ti 

a 
a 

ti 
it 
ti 
it 
it 
tt 
It 
tt 
tt 
it 
it 
ti 
tt 
i( 
tt 
tt 
tt 
tt 
it 
tt 
tt 
«( 
• t 
(( 
tt 
tt 

it 



758 

1080 

• 82 

1041 
049 

§98 



its 

1017 

1066 
1098 
1121 
984 
955 
952 
910 

960 
1445 
900 
836 
794 
788 



• If 

lose 



.r 
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Atchison, Topeka and Santa Fe B. R. 

^fl. Southern Kansas Dlyision. Alt. 


Xtchison, Topeka and Santa Fe B. R. 

Soathem Kansas Division. 
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Grenola. 

Grand Summit. 

Cambridge. 

Torranoe. 

Burden. 

New Salem. 

Winfield. 

Winfield Juuot. 

KeUogg. 

Oxford. 

Dalton. 

Wellington. 


15. Permo-Carb. m« 

(« 

u 1248 

it IS 80 
u 124 3 
<* 1112 

M 
tt 
« 

« 

<( 1219 


Ms. Pan Handle Extension. Alt 


218 
226 
227 
281 


808 
315 
823 
880 


Attica. 
Crisfield. 
Hazelton. 
Kiowa. 


16. Triassic. 

. tt 
tt 


239 
247 
248 


Girard Branch. 


264 
267 
268 

269 




1 
10 
16 
26 
88 

41 

60 

64 

67 


Chanute. 

Eastern Junot. 
Shaw. 
Erie. 
Walnut. 
Brazil ton. 

Girard. 

Frontenac. 

Pittsburgh. 
Chicopee. 


(14 c. Upper Coal* 10 

t Measures. 
tt 

tt 


127 
128 

186 
144 
146 
155 

163 
170 
176 
182 


Chanute. 

Eastern Junot 

Vilas. 

Benedict. 

Benedict Junot. 

Coyville. 

Toronto. 

Quincy 

Virgil. 

Hilltop. 

Madison. 


14c.Up.CoalMre8.9io 

u 
fl 

4( 

a 

« 
« 
it 

« 


tt 

tt 981 
tt 

( 14 0. Upper «»» 

• and 14 b. Lower 

( Coal Measures. 

f 14 b. Lower Coal 

\ Measures. 
tt 

*t 


187 




146 
162 


Benedict Junot. 

Fredonia. 

Buxton. 

Upola. 

Longton. 


« 
tt 
tt 
tt 
tt 919 


Douglass Branch. 


160 
166 
171 




11 
28 
80 
88 
42 
49 
64 
69 
66 
74 

81 


Florence. 

Bums. 

DeGraff. 

Eldorado. 

White. 

Augusta. 

Gordon. 

Douglass. 

Rock. 

Akron. 

S. Winfield. 

Hackney Sta. 

Arkansas City. 


rl5. Permo-Cai^i««» 
\ boniferous. 

tt 14 8 8 


269 
277 
284 
287 


Wellington. 
Rome. 

South Haven. 
Hunnewell. 


16. Permo-Carb. m^ 

« 1>16 
<« 1124 

«« 110 2 


tt 12 8 2 
tt 1212 


Independence Extension. 


tt 1192 


166 

173 
182 
187 
191 
199 
206 
206 

At J 


Independence. 

Bolton. 

Havanna. 

Niota. 

Peru. 

Chautauqua. 

Elgin. 

New Elgin. ^ 

Hewins. 

Cedaryale. 


f UcUpperCoal "f^* 

\ Measures. 
tt 

tt 

ft 

tt 

tt 

tt 

tt 

tt 

it 


tt 

« 1112 

(( 1064 


Arkansas City Branch. ^ 


214 
220 




9 
10 
18 

10 
17 
22 
27 
82 
88 
48 
68 
68 
66 
71 
78 


Newton. 

Sedgwick Junot. 

Sedgwick. 

Halstead. 


f 15. Permo-Car-i*«« 
\ boniferous. 


Pan Handle Extension. | 


•< 18 69 


261 

262 
270 
277 
282 
281 
289 
297 
803 
808 


Wellington. 

Wellington June. 

Mayfield. 

Milan. 

Argonia. 

Albion. 

Danville. 

Harper. 

Crystal. 

Attioa. 


rl6.:Permo-Car-n»» 

\ boniferous. 
«< 

a 
« 

<4 

« 

16. TriasBio. 
It 

u 

tt 


*• 18 6 8 
t« 18 8 6 


Sedgwick. 

Valley Center. 

North Wichita. 

Wichita. 

Green. 

Derby. 

Mulvane. 

Udall. 

Seeley. 

S. Winfield. 

Hackney 9ta. 

Arkansas City. 


<« 18 68 
tt 18 8 9 
« 1 S 94 

tt 1S91 

« 

« 1271 

t« 1088 

« 1 S T 2 

tt 1162 


808 
819 
829 


Attica. 
Sharon.- 
Medioine Lodge. 


tt 

u 
tt 


«« 1112 

tt 

U 1064 
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AtehlMm, Top«k» and Santa Fa B. B. 


Atohlson, Topeka and Santa Fe 


Southern Kansas Division. 
Ms. Oaldwell Branch. Alt. 


Ms. BallToad. 


Alt. 


^ aq\oa. r«ij._ 


f 14 c. 15. 
\ mo-Carbon 


Per-U7a 





MuWane. 


f 15. Permo-Car-io«« 
\ boniferouB. 


14o 


ovroug xjivj* 


ifer. 


152 


Evans. 


« 




6 


Belle Plaine 


« 120f 


154 


Elmdale. 


« 


1198 


11 


Cicero 


« isoe 


162 


Clements. 


<( 




' 17 


Wellington. 


«( 1219 


166 


Cedar Grove. 


« 


1287 


27 


Perth. 


« ISOl 


178 


Florence. 


u 


1268 


81 


fcorbin. 


« 


180 


Homer's. 


l< 


1814 


89 


Caldwell. 


M iioa 


184 


Peabody. 


« 


1849 




# 




188 
194 
201 


Braddock. 

Walton. 

Newton. 




1527 
1488 


Atohlson, Topeka A Santa Fe Bal]zoad.ss 


•a 


Main Line. 


211 
220 
227 


Halstead. 

Burrion. 

Kent. 


M 

M 


188S 


1 

i- 

 
1 


Kansas City. 


f 14 c. UpperCoal7*« 
\ Measures. 


1491 


' 10 


Argentine. 


« 748 


284 


Hutchison. 


« 


1524 


Turner. 


« 76 3 


289 


Bath. 


« 




Morris. 


M 


245 


Nickerson. 


<( 


15 92 


18 


HoUiday. 


« 75 8 


258 


Sterling. 


f< 


1688 


15 


Choteau. 


M 764 


259 


Alden. 


it 


1675 


17 


Wilder. 


€4 7 70 


265 


Raymond. 


18 a. Dakota. 


1721 


28 


Cedar Jiinct. 


« 778 


269 


Clarendon. 


<» 




25 


DeSoto. 


«< 790 


275 


Ellin wood. 


4< 


178S 


38 


Endora. 


it 611 


280 


Dartmouth. 


« 




40 


Lawrence. 


U 6 49 


286 


Great Bend. 


(( 


1841 


46 


Lake View. 


M 828 


298 


Dundee. 


« 


1898 


51 


Le Compton. 


U 844 


299 


Pawnee Book. 


« 


1989 


54 


Glendale. 


«< 849 


808 


Lamed. 


« 


1998 


56 


Grover. 


M 


818 


Hamburg. 


« 




59 


Spencer. 


U 859 


819 


Garfield. 


(1 


2068 


62 


Teoumseh. 


M 86 


825 


Nettleton. 




2112 


66 


Topeka.s 


<( 88 4 


882 


Kinsley. 




2162 


78 


Pauline. 


M 10 2 7 


841 


Offerle. 


19. Tertiary. 


2261 


79 


Wakarusa. 


<4 9 46 


846 


Bellefonte. 


it 


2669 


84 


Carbondale. 


« 10 7 2 


852 


Spearville. 


(t 


2449 


87 


Scranton. 


M 10 9 9 


861 


Wright. 


tt 




98 


Burlingame. 


i( 10 4 8 


868 


Dodge City. 


4< 


247S 


98 


Peterton. 


« 10 6 5 


877 


Howell. 


« 


258B 


101 


Osage City. 


« 10 7 5 


887 


Cimarron. 


»( 


261S 


106 


Barclay. 


<( 1169 


898 


Ingalls. 


<( 




112 


Reading. 


« 10 7 8 


400 


Charle.town. 


f( 




120 


Lang. 


It 


406 


Pierce ville. 


« 


276» 


127 


Emporia Jnnct 


** 118 2 


412 


Mansfield. 


t( 




128 


Emporia. 


«< 11 32 


418 


Garden City. 


<( 


282r 


134 


Phillips. 


« 1128 


425 


Sherlock. 


U 


292» 


137 


Plymouth. 


ti 1185 


438 


Deerfield. 


n 


2981 


139 


StaffordviUe. 


« 1140 


440 


Lakin. 


t. 


2989 


143 


Ellinor. 


« 1154 


449 


Hartland. 


>( 


8047 



8ff. The portion of the line in Colorado is bv Mr. S. F. Emmons, (see Colorado chapter), and that 
from Trinidad to the end of the chapter, with the notes, was prepared by James Macfarlane, but 
Arom what authority compiled, his notes do not in all cases indicate. 

J. R. M 
The road follows the valley bottom of the Arkansas river; underlying rocks are Cretaoeoos. 

8. F. S. 
PuMo. Niobrara limestone in R. R. cat north of town. Casts of Inoceramus. 

a F. E. 
IHfddad. Coal mines in Laramie. Sandstones capped by basalt. 8. F. £. 

Santa Fe, New Mexico is a very moantainous coantry with a large valley in the middle, in 
which is located the At. Top. and Santa Fe Railroad. The valley is formed by the Rio del Norte, 
which follows a generally sonthem direction, at least 2,0()0 miles A*om the region of eternal snow to 
the almost tropical climate of the gnlf ; and only the lower end of it, about 700 miles from Laredo to 
the mouth, is navigable. The valley is generally about twenty miles wide, and bordered on the east 
and west by mountain chains six or eight thousand feet high, and north of Santa Fe ten or twelva 
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Ms. 



AAohlson, Topeka and Sftnta Fe 
Balliroad. 



Alt 



468 
465 
470 
477 
486 
487 



491 

601 
615 
526 
587 
546 
552 
562 
571 

590 
606 
615 
628 
684 

579 

588 
699 
607 
616 
625 
643 
652 

658 

668 



662 
675 
679 
681 



Kendall. 
Mayline. 
Sjraonse. 
Med way. 
Gooledge. 
State Liiie.<B 

Colorado.'^ 

HoUe/B.»'^ 

Granada. 
BlaokweU. 
Prowers. 
Caddoa. 
Hilton. 
Las Animas. 
Robinson. 
La Junta. 



18b.Ft. Benton. 



it 
« 



• S18 
StS9 



{ 



20. Quat. River 

bottom. 
« 



Gadin. 
Nepesta. 
Boone. 
Baxter. 
Pueblo.' » 



Benton. 

Tempas. 

Iron Springs. 

Delhi 

Thatoher. 

Tyrone. 

Holhne's. 

Trinidad." 

Starkville.»« 

Morley. 

New Mexico. 

Lansing. 
Raton. 
Dillon. 
Otero. 



« 

41 
« 
« 

U 

l< 
<l 
<( 

« 



S486 

SftTS 

S755 
8877 
8884 
8977 
4044 

4884 
4854 
4458 



18 b. Colorado. *«»» 



a 

« 
« 
<( 

« 



18 d. Laramie. 
18. Lignitic 
Group. 



{ 



« 



<( 



18. Cretaceous. 
« 

« 



4407 

4674 

5899 

5518 
5704 
5965 
6831 

6746 



7058 
6680 
6454 
6877 



Ms. 



Atohlson, Topaka and 8anta Fe 

Railroad. Alt 



Maxwell. 
692 Dorsey. 
716 Springer. 
786 Levy. 

758 Shoemaker. 

766 Watrous. 

775 Onava. 

780 Azul. 

786 Las Vegas. 

792 Hot Springs. 

805 Bemal. 

815 San MigneL 
837 Pecos. 
841 Glorieta. 

846 Canoncito. 
849 Manzanares. 

851 Lamy. 

869 Santa Fe.*o 
868 Ortei. 

868 Los Cerrillos. 

870 Waldo. 
881 Wallace. 
898 Algodones. 
902 Bernalillo. 
910 Alameda. 

918 Albuquerque. * ^ 

928 Isleta. 

981 A. & P. Junct.*« 

938 Los Lunas. 

948 Belen.4» 

958 Sabinal.** 



18. Cretaceous. 



{ 
{ 

{ 

{ 
{ 
{ 

{ 



« 
«« 

18 Cretace- 
ous No. 1. 
« 

18. Cretace- 
ous. 
« 



6061 
5888 
5766 
6288 
6854 

6896 
6728 



6670 
« 6 8 81 
« 6709 

14. CarbonifeMo»« 
ous. 

(( 6019 

it 

i* 7415 

18. Cretace- •»5« 

ous No. 1. 

14. Carbonifer-«««» 

ous. 

18. Cretaceous «*»» 

No. 1. 
if 

Lignitic 

Group. 



6987 
5819 



«< 
<c 
a 
« 

« 



5604 
5846 
5087 
5031 
4919 



{Base 18. Cret.*»»» 
Summits of 16. & 17. 
Jura Triass. alter'g. 

II 48 81 
i< 4874 

« 4 8 8 1 
4784 
4741 



thoasandi composed of igneous rocks, granite, sienite, diorite, basalt, etc. On the higher mountains 
excellent pine timber grows; on the lower, cedars and sometimes oak : in the yalleys of the Bio 
Grande, mesquite. The general dryness of the climate and the aridity of tne soil will always confine 
agricultare to the valleys, by well-managed systems of irrigation ; bat water courses which contain 
running water throaghout the year are very rare. There are, however, large tracts of land, too 
distant from water or too moantainoas to be cultivated, which afford excellent pasture for millions 
of stock during the whole year, as horses, mules, cattle, sheep and goats, and no feeding in stables 
in the winter is necessary. 

41. Albuquerque. On the east are rugged granite mountains. The country about the place is 
well cultivated by means of irrigation. It is astonishing how soon this apparently sterile soil is 
changed into the more fertile by affluence of water. 

42. AtUmtie and Pacifte Junction. For the sake of continuity, the railroad from this point by the 
Needles to Mojave, is given in the chapter on California. 

4S. Belen, Mountain bluffs reach the Rio del Norte, and consint of black amygdaloidal basalt 
44. Sabinal. This book is strictly a geological work and not botanical, but it is well to note the 
beginning here in going south of two of the prevailing plants. The so-called mezquite^ now first 
makes its appearance. It is thorny like a locust^ bears yeliow flowers and long pods, with a pleasant 
sour taste, and the wood is compact and heavy. The mezquiU is the most common iree on the high 
plidns of Mexico, and the pest of the country for travelers and forms the endless chaparral. 
Here it is but five or ten feet high, but in Mexico it is some times forty or fifty feet 

The other new plant is the yucea^ resembling the palm tree with very fibrous, straight, pointed 
leaves. It is often the only tree growth visible in the desert, with its awkward branches terminated 
by tufts of its rigid lance-shaped leaves imparting a weird aspect to the landscape. It bears a cluster 
of white, bell-shaped, numerous flowers hanging down from their weight, one to two feet in length. 
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Atol|i0on» Topeka and Santa Fe 
Ms. Railroad. Alt. 



981 

994 

1004 

1011 

1021 
1028 
1037 
1047 
1059 
1067 
1079 
1090 
1096 

1128 



AlamiUo. *«»* 
Socorro.** **«* 

4617 

San Antonio. 

Amy. *8ia 

San Maroial. 

Pope. 

Laya. 

Crocker. 

Engle. 

Cutier. 

Upham. 

Grama. 

Rincon, N.M.*« 

Tonuco. 

Dona Ana. 



The plains are chief- 
ly 18. Cretaceous. 
The Mountains in 
partPaleozoic prob- 
ably Carboniferous 
limestones and in 
part eruptiye. 



it 
« 
it 
« 

<( 
it 
it 

n 



4487 
4667 
4708 
4707 

4668 
4687 
4826 
4014 

8899 



Atchlfton, Topeka and Santa Fe 
Ms. Railroad. 



Alt. 



1128 

1140 
1148 
1162 
1161 
1172 



1096 
1101 
1110 
1134 
1142 
1149 
1166 
1173 
1180 
1197 



Las Cruces.'**! 

Mesquite. 
Lyndon. 
Anthony. 
Montoya.*' 
El Paso, Tex.*» 



Rincon, N. M. 

Hatch, N. M. 

Sellers. 

Florida. 

Coleman. 

Doming. ' • 

Crawford. 

Hudson. 

White Water. 

SilverCity,N.M. 



{The plains are chief- 
ly 18. Cret. The Mts. 
in partPaleozoic, etc. 

« 8 812 
« 7 612 

8772 






« 



8718 



« 


4014 


it 


4488 


it 


4496 


M 


4484 


« 


4866 


l< 


4827 



6771 



Near Santa Fe it is from two to three feet hiffh, but the larser species in Northern Mexico grow as 
trees of several feet in diameter and forty or fifty feet in height. W. 

Meaquit or Ffo8opia glanduloaa of Oray and Torrey, is a shrub or tree with thorny branches and 
desiduous foliM^e, which is composed of thin and scattered leaflets, affording no protection from 
the heat. Its flowers are sreenish Thite at first, and later yellow. The ripe pods are yellowish 
white, mottled with red, and the ripe beans are used for food by the Mexicans, and are eaten by 
animals. As ftiel, the wood, both root and stem, is unsurpassed. The roots often afford much ftiel 
when there is hardly any stalk, branches, or foliage. Of roots there are two kinds, some of them 
spreading laterally, while others are very lon^ top roots. Larse mesquite trees indicate the pres- 
ence of water beneath. The mesquit flourishes in Arizona, Mew Mexico, Texas, and Mexico, its 
northern limit being the 37th parallel or the southern boundary of Colorado and Utah. 

Db. y. Habvabd. U. S. a. in Am. Nat. 

46. Soeorro, The mountains consist principally of porphyritic rocks, with green trachyte. 

At Lop&t^ six miles beyond Socorro, the mountains which' have generally been ten to twenty 
miles disiiant now approach, and the bluffis consist of brown, nodular sandstone ; south of this the 
hills are black basalt. 

46. Rineon. The Jornada del Muerto, literally the day*8 journey of the dead man, which refers 
to an old tradition that the first traveler who attempted to cross it in one day perished on the way, 
was a part of the old Santa Fe road, 90 miles in length without any water in the dry season. The 
circuitous course of the river, with rough mountains alone side of it, rendered it necessary to resort 
to this awAil Jornada. As to the Colorado Desert, see in the California chapter notes Nos. 24, 26, 29, 
90 and 81. 

47. Montoya, Organ Mowntain, The eastern mountain chain has a very broken pointed 
basaltic appearance, and is called the Organ Mountain, from the resemblance of the basaltic 
columns of its terminus to thepipes of that instrument. 

48. M Poio* Note 13 on Texas. 

Tbb Dbsut FoBMATioiT. To the traveler from the East, the desert country of the West and 
Southwest is surprising. The valley of the Mississippi, so called, lying between the Appalachian 
chain and the desert Dorder of the Rocky Mountains, consists of each an expanse of fertile 
country^ as can be found in one body, nowhere else on the face of the globe, producing all the 
fruits of the earth, including those found in every eone firom the boreal regions to the tropics. 
The region west of the Mississippi Valley, and extending to the Coast Range of California on the 
contrary, is widely different, owing to the dryness of the climate and the presence of ** alkalies*' 
injurious to vegetation In extensive districts, and the physical structure of the surface formations 
often consisting of stratified pebbles and coarse sandy layers of great thickness. In these deep 
porus layers, rapidly absorbing the rain-fall, which is very small, leaving the surface an arid waste 
Under a Duming sun we see one Important cause, in many places, of the desert character of this 
region, covering a vast extent of the great Southwest. Except on the borders of streams scarcely 
anything exists deserving the name of vegetation, in the absence of irrigation. But there seems to 
be hope for most of these deserts, as in other arid localities population and the cultivation of the 
soil increases the amount of rain-fiall, while irrigation from the streams and artesian wells develop 
wonderftil fertility from the soils of deserts. 
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Thi6 blank soace Is intended for additional geolorical notes in pencil by the traveler^ 



Nebraska.* 
GENERAL NOTES ON THE OEOLOQY OF NEBRASKA. 

large sumber of the loeklllles luve been penonaLlf TlBlMd. For llnas not tnTersed, 
inglilentlon of publlahed ttatsmeaU by Hkydea, Heek:, Aughej, and othen, tiu been 

irnsry depoalM m»y be grouped, li 

IT ..t -umerooi etrlued pebbi , 

^ jnblluUll, Inla'wbJob if puei below. It •onMttines ebowi few, Waoy 

ftsbblee in Ua upper portion. («) Coeu, * homagoiMona itntlcalate eilt Diaelly dull yellow or drab 
BDdcommonlf ooiiMlninBOelaanoaeoonoratioiu,el«>yearaakedwiti:iln. (4) A Bed Loun, contain 
ing lometlnMa white, water-wom qDirti pebble*. Thle depoelt i* band beyond the weMera llmlu at 
the till end red elsjr. ondenieeth the Loeea. It le freqaently oapped, ea le aleo the Red Clay at aome 
poinCa, with a dork ohoeoUw-oolored earth, two to (our feet thiofc, oommonly called " ihe old eoil." 
Bede ot gikTel *od Bud oooor Irragulaily in all qoalemai; depoeita, eKoapt, peihmpa, tha Loeaa. Id 
Knox coanl7 It ia the preralllnK drift depoalt. The term drift la here used to ladloate anf deposit 
contalnii^ northern emtiaa ralerafale to glonlal origin. 

A folcanlo aah atratam, erldently depoelted in Qoatemary timeiL Is widely deposited in Knox, 
CamlnftLancaater, Seward, and Fornaa counties, ana aloi^ the Beeubllcan further west. 

S. The Tertiary Depoalta are not aattalbJloriU determined, espeololly in portions of the State 
most trareraed by rallroada. Endeu, Angbey, and othen agree that the later UloooDe, White Rive 
Group, and the ' -.-—»...- — ^-.^ .. ■"_. -- ... ^- ■^• 



oaltlon, Imperfbotly ezpoeed, and (beatla are rare, Uiey are easily confounded. 

jr qnoBH 

Certain beda of sOt or " alllclona marl" do not clearly show 

Cheyenne of the Pli ■-  -■— "' ' ~- 

Quatemary tiroes. 



latlons rlTen in the table are largely pror 

Another gneatloa in aeToral cases la whether certain beda are Quaternary or Tertiary. 

in beda of snt or " siliclona marl" do not clearly show whether they were deposited in Lake 

Cheyenne of the Pllooene age or in Lake Ulsaonrl, ae we may call lis aacceesor or continuation in 



i. Ailtland. Fine exposure of Dakota eandaWina a little east along the Flatte. 
a. Dimhater. Six miles aorthwest, in bank of West Blue, a stratom of yolcanlc aehes 1 to I 
it Chick with drift aboie and below. (Sea Note 2.) 
T. Sutton. (See General Note 3.) 

a. Iifneoln. Loess and Till found oTorlylng all, the latter not oonsplcuooa throughout this tine 
(I. Boca. Fine quarries near atation. 

• By Prof. 3. E. Todd, of Tabor College, Tabor, Iowa, AsslsUnt Geologist, Glacial Di.ision, U. S 
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Ms. St. Joseph and Western Railroad. Alt. 




40 
48 
68 
66 
76 
88 
90 
99 
114 
124 



Kearney Juno. 

Hastings. 

Glenyille. 

Fairfield. 

Edgar. 

Davenport. 

Carleton. 

Belvidere. 

Alexandria. 

Fairbury. 

Steele City. 



19b.W.Riv.Tert*y2o»o 

1947 



it 
tt 
tt 
i( 



? 
? 



18 b. Niobrara. 
" ? 
it 9 

18 a. Dakota. 
« 



1780 

1660 
1554 
1501 
1808 
1816 
1269 



Union Pacific Railroad. 




10 
21 
81 
47 
64 
69 

84 

99 
109 
121 
182 
142 
164 
162 
170 
188 
195 
204 
212 
221 
281 
239 
250 
260 
268 
277 
291 
299 
815 
882 
842 
857 
861 
887 
396 
406 
414 
428 
488 



1859 



Omaha. 

Gilmore. 

Millard. 

Waterloo. 

Fremont. 1* 

Timberly. 

Rogers. !• 

Schuyler. 

Richland. 

Columbus. 

Jackson. 

Silver Creek. 

Clark's. 

Central City. 

Chapman's. 

Grand Island. 

Alda. 

Wood River. 

Gibbon. 

Kearney June. 

Stevenson. 

Elm Creek. 

Overton. 

Plum Creek. 

Cayote. 

Willow Island. 

Warren. 

Brady Island. 

MoPherson. 

North Platte. 

Nichols. 

Dexter. 

Roscoe. 

Ogalalla. 

Brule. 

Big Spring. 

Chappel. 

Lodge Pole. 

Colton. 

Sidney. 

Brownson. 

Potter. 



14 c. Upper Carb.io*® 

« 9 98 



(( 
It 



1078 



18a.Cret.Dak.Gr."o» 

<t 

18b. Ft. Benton &Niob. 

i< 1880 

19 c. White River. 
« 

« 1555 

19b.W.Riv.Tert'yi«a« 



« 
« 
it 
« 

« 

u 
« 
« 
« 

« 

« 

« 
« 

M 
« 

« 
« 
« 
« 
« 
II 
(I 



1775 
1871 
1922 
1996 
2067 
2187 

2278 
2826 
2894 

2529 

2667 
S695 
2808 
2920 
8000 

8216 

8871 

8888 

4095 
4200 
4886 



T 



Ms. Union Pacific Railroad^Cbntfnuetf. Alt. 



448 

451 
468 
473 
479 
484 
496 
503 
508 
516 



Bennett. 

Antelope. 

Bushnell. 

Pine Bluffs. 

Tracy. 

Egbert. 

Hillsdale. 

Atkins. 

Archer. 

Cheyenne. 



19 b. White Riv. Tert'y 

4712 



a 
u 
(I 
it 
It 
« 
tt 
tt 



5047 



(See Wyoming.) ««»» 



Omaha And Republican Valley Brandi. 

Nebraska Divieribn. 





7 

19 

27 

88 

47 

58 
66 
69 
80 
90 

98 

112 
119 
125 
136 



88 

51 
61 

71 
78 
85 
90 



Valley. ii*^ 
Clear Creek. 
Wahoo.i* 
Weston. 

Valparaiso. 

Raymond. 

Lincoln. 

Jamaica. 

Hanlon. 

Cortland. 

Pickrell. 

Beatrice. 

Blue Springs. 
Otoe Agency. 
Oketo. 
Marysville, Kan. 



Valparaiso. 

Brainard. 

David City. 

Risings. 

Shelby. 

Osceola. 

Stromsburg. 



1597 



AUuv., 18 a. Dak. ss. 
Loess, " ? ii«» 

« « 7 1188 

« II 7 1261 

f Drift, Loess, i»i« 
\ 18 b. Niob. Chalkst. 
(Loess, 19c. Plio-ii»« 
\ cene sand and clay. 
Dft., Loess, 18a. Dak. ss 

II K f 

tt II f 

tt II f 

II II 7 

r Dft., Loess, 18 a.i 261 

\ Dak. ov. 14c.U. Carb. 
<i 

II 



f Drift, Loess, i3i6 

\ 18b. Niob. ChTcstone 

Drift,? Loess. le*^ 

« 1619 

Loess, 19 c. Plioc. sand. 



II 
11 
11 



II 
II 
II 



1642 
1686 



Omaha, Niobrara and Black Hills Branch. 





5 

15 

24 

86 
41 
50 



9 
20 
81 
43 




13 
30 



Norfolk. 

Munson. 

Madison. 

Humphreys. 

Platte Center. 

Lost Creek. 

Columbus. 



Lost Creek. 
Gtenoa. 

St Edwards. 
Albion. 



Genoa. 
Fullerton. 
Cedar Rapids. 



Till,Loess,19Tert.i6 8a 
Loess, 19 c. Plioc. "»* 

II (I 15 85 

II II 16 50 

« tt 158 7 

Alluvium, " i»oo 



II 



II 



11 
II 



II 
II 



1458 

1800 
7 1584 

"Loess" ? 1 « 6 « 
Loess,19b.W.R.?i"6 

" 19c. Plioc? ^»«* 
II f tt 

tt f tt 



12. Fremont. Very fine exposares of Till, Red Clay, Old Boil and Loess in bluff south of tlie 
t^latte, 2 to 6 miles aouthwest. A high terraoe extends along north of the Platte from Kearney to 
l>*remont. 

13. J2oo«r8. Fort Benton exposed to 8 miles south near Linwood and Skull Greek. 

14. Wahoo, On west bank of an old valley of the Platte. 
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Union Pacific BaOroad^OmMnuMi. 

Ms. Grand Island and Nortii Loup Br. 



Alt. 




47 
49 



Grand Island. 
Scotia. 
North Lonp. 



20 Alluvium. n^i 

{Loess, 19 c. Pliocene 
overl9b.WhiteRiv. 



Sioux City and Pacific Railroad. 

Mb. Elkhom Valley Line, Nebraska Div. 



Alt. 




12 
13 
20 
29 
38 
46 
53 
61 
73 
89 
96 
106 

117 

117 
119 
124 
132 
140 
149 

159 



128 
140 
147 
152 
171 
192 
200 
210 
219 
229 
240 
250 
269 
269 
280 
287 
299 
806 



Mo. Valley, la. 

S.C.&P. Bridge! » 

Blair. 

Kennard. 

Arlington 

Fremont. 

Niokerson. 

Hooper. 

Scribner. 

West Point i« 

Wisner. 

Pilger. 

Stanton. 

Norfolk June. 



Norfolk June. 

Norfolk. 

Hadar. 

Pierce. 

Morehouse. 

Plain view. 

Creighton. 



Battle Creek. 17 

Burnett. 

Oakdale. 

Neligh. 

Ewing. 

0*Neill. 

Emmett. 

Atkinson. 

Stuart. 

Newport. 

Bassett. 

Long Pine. 

Ainsworth. 

Johnstown. 

Woodlake. 

Arabia. 

Thatcher. 

Valentine. 



20 Alluvium. 

20 Dft. andLoes8.il 00 

« « 1 1 ft 7 

20 Drift and ii»» 
Loess 120 8 

18 a. Dakota. ^*^^ 
f20Alluv. and i"» 
\ Loess, 18a. Dak.i»»« 

20 



{ 



Till and 

Loess, 

18 b. Niob- 

rara. 

( Till, Loess, 19 

A Tertiary. ? 

« ? 

« ? 
« 

it 

i( 

u 



1826 
1898 
1428 
1486 
1582 

1582 
1582 



{Drift and Loess, 19 c. 
Pliocene (Loup) over 
19 b. White River. 



i 2 

s *^ 

o o 

Od so 

.-r '^ 

a 00 



J 



o 



9 

a 

9 



00 



1602 
1691 
1722 
1761 
18 75 
1992 
2089 
2125 
2171 
2249 



Ma. 


MlMoari Pacific BaUroad. Alt. 


879 


Reserve, Kan. 


f dd «^ ja 


384 


Falls City, Neb. 


^ '^ ^ 904 


894 


Verdon, 


401 


Stella. 


S J t= 


408 


Howe. 


414 


Auburn. 


(•Drift, Loess, io»a 
1 14 c. Upper Carb. 


418 


Glen Rock. 


423 


Brock. 


K 


427 


Talmadge. 


« 


482 


Delta. 


(( 


337 


Dunbar. 


« 1051 


444 


Berlin. 


(( 


449 


Avoca. 


« 


455 


Weeping Water. 


(( 


465 


Louisville. 


(( 1049 


471 


Springfield. 


(( 


481 


Papillon. 


<« 1 S 


486 


Gilmore. 


a 098 


496 


Omaha. 


(( 1089 



Chic, St. Paul, Blinneapolis & Omaha B. R. 

Nebraska Division. 



19 b.White Riv. ? a8*o 



it 

a 
a 
a 
a 
a 



2416 
2588 
2618 
2704 
2785 
2669 
2598 



Sioux City. 1122 

2 Covington. 

7 Dakota City. 
12 Cobum June. 
16 Hubbard. 
29 Emerson. 
51 Bancroft. 
58 Lyons. 
65 Oakland. 
81 Tekamah. 

98 Blair. 

102 De Soto. 



104 
107 
122 
128 



12 



28 



\ 



Mills. 
Calhoun. 
Florence. 
Omaha. 



Cobum June. 



15 Jackson. ii*^ 



Ponca.i* 



Till, Loess, 18 a. Dak. 
Alluvium, " 1124 

ti ((1121 

« Loess," 112* 
Loess,18b. Niob. ii«i 

1450 
? 1316 
9 1806 
1 1800 

Till, 18 a. Dakota.1 075 
(Drift, Loess, 1100 

\ 14 Carb. Coal Mres. 
((7 1100 

«? 

((^9 18 2 7 



(( 
(( 
(( 
(( 



(( 



(( 



(( 
« 



it 
it 
(( 
(( 
it 



ti 

<( 108 9 



See above. ^i** 

Drift, Loess, 18 a. Dak. 
(( «ii6a 

18 b. Niobrara. 



{1 



Hartington Branch. 



29 
39 
49 
63 

73 



Emerson. 
Wakefield. 
Concord. 
Coleridge. 

Hartington. 



1672 



Loess, 18 b. Niob. i*«« 
« Drift, « 1*0* 

« « 145 5 



(( 



19 c. Plioc. sands. 
rDft., Loess, 19c.i*»* 
\ Pliocene sands, 19 b. 
iw. Riv., 18 b. Niob. 



Norfolk Branch. 



48 
67 
75 



Wayne. 

Hoskins. 

Norfolk. 



20 Loess. 



(( 



Drift, 20 Loess. 



1469 
1684 
1542 



15. 8. C. d P. Bridge, 14 c. Upper Carboniferous limestone 60 feet below low water. 

16. Weit Point A fine exposure of more than 100 feet vertical 6 miles northwest, showing 
Loess, Red Clay. Volcanic Ash (6 feet) and Till. Ghalkstone struck in wells at West Point. 

17. Battle Creek. *' Yellow Banks," a cliff of eo to 70 feet of sand above as much bluish clay, both 
without fossils, 3 miles northwest. 

18. Ponea. A seam of lignite at the ferry landinir 
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Colorado. 



BT ■• r. BimoHS, wnrvD statm oxolooir. 



GEOLOGICAL FORMATIONS IN COLORADO. 







17. Jurassic. 




20. i 


Quaternary. 




- 










16. Triassic. 






'ertiary. 




^. 1 


• 


14 c.Upp.CI.Mres. 






14. Carboniferous. 


14 b. Weber Grits. 






14 a. Low. Carbon' 
L iTerous. 


• 


18 d. Laramie (Ligniticof Hayden.^ 






3 
O 
9 


18 c. Fox Hilts. 


5-7 Silurian. 




rt 




Fort Pierre. 
Niobrara. 






w 

** 
9 

6 


18 b. Colorado. - 


2. Cambrian. 




m 

00 




Fort BAnton. 








L 18 a. Dakota. 








• 


1. ArchflBan. 





GEOLOGY OF COLORADO. 

Certain broad general features of the geology of Colorado are comparativelv simple and, owing 
to the climatic conditions of the region which leave the rock exposures refatiyefy unobscured, 
can be easily.recognized by the geological tourist. The details of structure for any particular 
region are, on the other hand, as a rule extremely complicated and have only been worked out 
over limited areas. Even were they ftiUv known it would not be practicable to explain them 
in tiie restricted space of the present guide. The notes given above, therefore, must be un- 
derstood as only indicating these broad and easily recognisable features. In some few cases, 
moreover, >the country has not been visited since the respective railroads have been built, 
and in such cases the geological indications given may not be strictly applicable to the 
actual location of the given railroad station ; in other cases there may still be some doubt 
as to the exact subdivision of a geological formation which is exposed at a given point It 
is believed, however, that such cases are sufficiently explained by the accompanying notes 
to avoid leading the observer into any serious error. Tne Hayden atlas of Colorado gives a 
most excellent idea of the general distribution of geological formations throughout the state 
whenever these notes differ therefrom it is because li^r and more detailed studies have 
enabled the writer to make such later corrections, as would naturally be called for in a work 
of so general a character as that necessarily was. 

GCNCIIAL StRUCTUIIC. 

In phvsical structure this region may be divided into a mountain area and plain 
areas which border it both on the east and west sides. The plain areas and 
many of the broad valleys, included within the mountain area proper, show as a rule only 
exposures of Mesozoio, generally Cretaceous, strata, or of overlying Tertiaiy beds, either of 
which may be completely obscured by later Quaternary depoaits. Tn the mountf£i area on 
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the other hand are found the original Arcbeean rocks, which form the base of all the deposits, and 
some considerable areas of upturned Palseozoic beds, and of eruptive rocks. Along the im- 
mediate flanks of the mountains, especially on the east flank of the C!olorado or Front 
Range, the upturned Mesozoio strata often form fringing reefs, popularly called '^Hogback** 
ridges, approximately parallel with the shore line oi the sea in which they were originally 
deposited. Large areas of Archeean rocks have undoubtedly never been entirely submerged 
since Archeean times, and everywhere, where erosion has gone deep enough, they are exposed 
as the base rock. 

While the view of earlier geologists that the time of principal uplift in this region was 
at the close of the Cretaceous still nolds good, evidence has recently been found in local 
nonconformities, of subsidence and elevation both previous and subHequent to this period. 

AncHiCAN Formations. 

These consist of granite, granite-gneiss, micaceous and homblendic gneisses and 
amphibolites. The granite is sometimes found as an immense central mass upon which 
the more distinctly stratified members of the formation are apparently resting ; again 
as distinctly eruptive or intrusive masses penetrating these members, and still again as 
a constituent- part of them, sharing in their bedded structure. Oranite has never yet been 
found in Colorado penetrating later formations than the Archeean, although some 
later eruptives have so crystalline a structure that they might on hasty examin- 
ation be considered to be granite. Granite-gneiss is the name given to a very . 
common development among these rocks in which, while the component miner- 
als are foliated, the rocks nave still the massive structure of granite. The true gneis- 
ses vary firom the extreme micaceous to the extreme, homblendic tyx>e, and the amphibolites 
are massive rocks composed almost exclusively of hornblende. Less crystalline rocks than 
the itbove, if present, are very rare, and as yet no limestones whatever have been found 
among these rocks. For one who wishes to make a study of this oldest known geological 
formation, which presumably represents the first rock crust of the globe, no better fleldTcan 
be found than is afforded by the many deep canon exposures of Colorado. 

Paueozoic Formations. 

These are much (dinner in Colorado than in Nevada or in tiie Eastern states. The 
Cambrian which is the lowest formation found in contact with the Archeean consists of a few 
hundred feet of sacoharodiid qiiartzites, generally white, and passing up into shaly and more 
or less calcareous beds carrying fossils of the Upper Ciunbrian. A still lower unconform- 
able series of bedeL about ten thousand feet in thickness and later than the Archaean, has 
been observed by the writer at a single localiiy in the state but not on the line of any rail- 
road. Above the Cambrian are a few hundred feet of light colored siliceous limestones, of- 
ten magnesian, sometimes greenish or pinkish in color, whose fiauna corresponds to that of the 
Pogonip, or SUurtan limestone of Nevada. 

The Devonian is apparently wantine in Colorado, as the beds found immediately overly- 
ing the above, generally a blue sray limestone or dolomite, carry lower Carboniferous fos- 
sils. There is some evidence of a nonconform!^ by erosion in the upper part of 
the Silurian which would explain the local absence of Devonian formations. The Carhoniferout for- 
mation has a greater aggregate thickness than all the other Paleeozoio formations combined. 
The lower Blue limestone laoove mentioned is generally succeeded by black shales and these 
by a very considerable thickness, amounting to two or three thousand feet, of sandstones 
and conglomerates with subordinate beds of black shale and limestone, locally known as 
the Weber Grits. Thin beds of impure anthracite are sometimes found in the lower part of 
this formation. Its prevailing colors are gray or red. The upper part of the Carbon- 
iferous formation is of similar constitution, generally with an increasing proportion of calcar- 
eous beds and of coarse red sandstones, which are often difficult to distinguuh from the imme- 
diately overlying red sandstones of the Trias. Gsrpsum is found in these unper beds. No 
unquestionably Permian Ikuna has yet been found in Colorado. 

Mcsozoie Formations. 

The TVitu is represented by a series of coarse red sandstones and conglomerates, the form- 
er often strikingly orossbedded, which are everywhere prominent by their brilliant coloring. 
Organic remains are apparently almost; entirely wanting in these beds, for whieh reason it Is 
impossible to draw a definite dividing line between this and the preceedlng or succeeding forma- 
tion. 

The Jura consists of a gray or buff sandstone at base, often orossbedded, succeeded by 
shales of variegated colors, with lenticular secretions of limestone which sometimes form a 
distinct and prominent bed. This formation is locally well defined by both molluscan and 
vertebrate remains. 

The Orttaeeoiu is the most important of the Mesozoic formations and is subdivided into four 
members. The Dakota at the base is characteristically a heavy bedded sandstone or quartz- 
ite, carrying a peculiar conglomerate bed at its base. The formation also includes some beds 
of shale, and on the eastern slopes of the mountains carries beds of remarkable pure fire 
clay. The Colorado next above is essentially a clay formation, its clays being black when 
freshly opened and bleaching upon exposure; its topography hence is quite characteristic 
It generally carries a bed or light colored limestone, which is known as the Niobrara lime- 
stone, being characteristic of the sub-division of that name formerly made by Dr. Hayden. 
The Fox Hum and Laramie sub-divisions which succeed consist of alternating friable sandstones and 
clays, and are only distinguishable tram each other by their molluscan remains, which in 
the former are marine, in the latter brackish, or treah water. The Laramie formation has 
'been formerly considered Tertiary by some geologists on account of its fauna» but later in- 
vestigations have shown it to be more properly the closing member of the Crecaceous from a 
paleontological point of view, while its stratigraphical relations have always associated it with 
the Cretaceous. It is the coal-bearing formation of the West, most all the known coal deposits 
whose horizon has been accurately determined having been found to belong to it, while of 
those not yet thoroughly studied some have been provisorily assigned to the Fox Hills. 
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Tertiary Formations. 

There are many detached remnants of fresh water Tertiary formations in Ck)Iorado, the 
relations of which to each other have not yet been thoroughly worked out, nor in most 
cases have their ages been satisf^torily determined. In the above notes therefore they have 
not been assigned to any definite subdivision, and the local names are given only when they 
are sufficiently known to justify it. 

Quatcrnaiiy Formations. 
These have likewise not been subdivided, though it is evident that there were several 
distinct periods of deposit. They have been indicated in the notes only where they so ob- 
scure the underlying formations (hat the latter can be determined either not at all or only 
with considerable uncertainty. 

Kruptivc Rocks. 

These fbrma most important feature in the geology of Colorado. In the Archeean rocks 
they occur as narrow dikes of porphyry, diorite and diabase. In the PalsBOEoic and Mesosoic forma- 
tions are laccolitio masses and immense intrusive sheets of prophyry, porphyrite and diorite whose 
principal time of eruption was Just preceding and subsequent to the Post Cretaceous upheav- 
al. Among later Tertiary and recent eruptive rocks are found hornblende and hsrpersthene an- 
desites, basalts, rhyolites and less fk^uently trachytes. The larger areas of recent Burtayce 
flows are found in the southwestern part of the State. Here are extensive bedded masses 
of breccia, formerly considered trachytio but probably in large part, If not entirely, ande- 
sitio. 

Minerals. 

Colorado is exceptionally rich In rare and precious minerals. The best known locality is 
in the Archsean area around Pike's Peak, extending west as &r as Florissant and north to 
Platte Mountain. Here are found very fine topas, amason-stone, sircon and phenacite crys- 
tals and a very complete series of cryolite minerals, nitherto known only in Greenland. Boul- 
der oounly is fieuiious for its great variety of Telluride minerals, many new to science. Topas 
is also found in the Arkansas valley, in druses in the rhyolite of Nathrop and Chalk Mountain^ 
associated in the former locality with fine clear garnets. A great variety of silver, copper 
and bismuth minerals have been obtained from various mining districts. The San Juan and 
Elk Mountains ofiTer a most attractive field for the mineralogical explorsr and have already 
yielded many new and .rare mineral species. 

Precious Metals. 

In the value of its product of precious metals Colorado ranks first among the States. Its 
average annual product may be estimated in round numbers at four million dollars in gold and 
sixteen millions in silver (coining value). Of this value the single district of Leadviile pro- 
duces more than halfl In other metals its most important products have been lead and 
copper, amounting in a single year to 70,000 tons of the former metal and a thousand tons 
of the latter. Its ores present every variety of mineralogical composition, but that which 
produces the greatest aggregate value is argentiferous galena and its secondary products. 

In geological distribution the ores are as diversified as in their mineralogical constitution. 
In the Archeean are found the Telluride ores of Boulder County, the auriferous pyrites of 
Oilpin County, the argentiferous salena and other silver minerals of Clear Creek and Hall's 
Valley, and deposits in in the Wet Mountain valley, the Mosquito, Sawatch and other ranges. Ores 
have been extracted from the Cambrian and Silurian in the Mosquito Range, at Bed CliflTat Ouray 
and possibly at other localities. From the Lower Carboniferous limestone is derived most of 
the ore of Leadviile, of Bed Clifl^ Aspen, Monarch, Ouray and other mining districts. At the 
Ten Mile district and in various parts of the Elk Mountains and San Juan Mountains ores 
are obtained from the upper horizons of the Carboniferous. Some of the ores fh>m the vi- 
cinity of Breckenridge and of the San Juan region come flrom Triafesic horizons, while 
those in the vicinity of Irwin. Ounnison County, and probably of several other regions not 
yet examined, are found in Cretaceous rocks. While eruptive bodies in some form are an 
almost invariable accompaniment of the valuable concentrations of ore in Colorado, the ore 
itself is rather more frequently found in the associated sedimenti^ rocks, especially when 
the latter are calcareous. Important deposits are found, however, in the eruptive rocks them-^ 
selves, notably in the San Juan region, in Summit District, Rio Grande County and in Wet 
Mountain Valley, (Rosita and Silver Cliff); moreover the 80<<!alled fissure veins in the Arch- 
eean are sometimes only mineralised dikes of eruptive rock. 

Coal and Iron. 

Although the development of these more usefUl minerals is still In its infmcy, amount- 
ing to a million and a quarter tons of the former, and 26,000 tons of the latter, the natural resources 
of the State are most extensive. The coal horizons surround the mountains on every 
side and penetrate many of the interior valleys, while many deposits of iron ore have al^ 
ready been discovered, although the industrial conditions h ve not yet developed a very ac- 
tive search. 

Setnery. Colorado presents several types of scenery, each in Its way of {preat interest. On 
the east are the great treeless plains, sloping iToperceptibly towards the Mississippi valley. Their 
soil is naturally rich, but, owing {othe slight rain£&ll, only that portion which can be irri- 

fited is available for agriculture, the balance being utilized as pasturage for cattle and sheep, 
aoing the plains is the Colorado or Front Range, whose trend is nearly north and south 
and which is cut by the deep cafions of draining mountain streams, utilized by the various 
railroads which reach the interior. Back of this are a series of mountain valleys, the prin- 
cipal of which are the Wet Mountain Valley, San Luis Park, South Park. Middle Park and 
North Park; all but the last of these are penetrated or traversed by railroads. West of 
these is a second series of mountain ranges forming the general line of elevation known as 
the Park Range, but which is less regular in structure than the Colorado Range. Opposite 
the South Park it is split into two ranges, the Mosquito and the Sawatch, by the deep 



800 AN AMERICAN GEOLOQIOAL RAILWAY GUIDE. (COL.) 

— W^M^— — ■>^     I I 11 II  I   I ^M m -    I I  , I »■ „ , — ^n— —  I^»^^^^i1^^»^^^»^l   ^ 

longitadfaial valley of the Upper Arkansas River.' West of these two systems of elevation stretches 
the Mesa region of the basin of the C!olorado river, characterized by ita intricate net- 
work of deepy narrow cafions cat through soft horizontal strata, which finds its most striking 
development beyond the boundaries of the state, in Utah and Arizona. Detached moun- 
tain masses stretch out on the western flanks of the ranges above mentioned into this pla- 
teau region. Of these the most important are the San Juan Mountains and the Elk Moun- 
tains, on the south and north of the Ounnison River respectively, which are largely composed 
of eruptive rocks, and some smaller masses such as the Sierra La Sal, etc., wnicn apparent- 
ly owe their elevation entirely to eruptive action. Types of the varied scenery of these va- 
nous regions can be seen from the railroad itself, but a fi&r better knowledge is obtained by 
short excursions which can be readily made from various oenh«I points. 

Fn»m Denver excursions may be made 1st to Estes Park, 75 miles nortii, (two hours by 
rail and four hours bv stage) a most beautiful mountain valley in the ffranite mountains, and 
the only one to which the name " Park,*' as it is understood outside of Colorado, is properly 
applicable. A good hotel and various ranche boarding houses afford accommodations to the 
tourist and a great variety of excursions may be made on horseback or in wagon. Long's 
Peak, the most precipitous in the C!olorado Range, can be easily ascended on foot by those whos e 
nerves are sufficiently steady. The air is dry, cool, yet mild, and peculiarly healthful. Its 
elevation is about 8,000 feet. 

2nd. By rail to Boulder and tnence by wagon or on horseback to the famous Telluride 
mines of Boulder County. 

3rd. By rail past the volcanic mesas of Oolden, up Clear Creek Cafion to the mines of 
Central City and by Idaho Springs (thermal baths) to G^eorgetown;; from Graymont^ the ter- 
minus, it is an easy two-hours* walk or ride to the summit of Gray*s Peak. 

4th. By rail to Morrison^uptumed Mesozoic strata, carrying gypsum and remains of At- 
lanta saurus. 

6th. By the Denver and South Park Railroad up the Platte cafion to the South Park. 
Thence either across Mount Guyot to Breckenridge. and up the Ten-Mile valley to Leadville; 
or southwest across South Park to Buena Vista in the Arkansas Valley, and over the 8»- 
watch Bangei by the Alpine Pass, to Pitkin and Gunnison. 

6th. By the ^nver and Rio Grande to Palmer Lake (summer hotel and pfeasure 

Sounds) on the divide between the South Platte and the Arkansas rivers and close to the 
ot hills of the Colorado Range. 

The metallurgist will be repaid by a visit to the Argo (copper) and Grant (lead) smelt- 
ing works on the outskirts of Denver. 

From Colorado Springt (excellent hotel— *'The Antlers**]. By carriage or rail (four miles) 
to Manitou, the fashionable summer resort of Colorado. Many hotels. Iron and soda (effer- 
vescent) springR. Caverns in the Silurian limestone. Ute Falls (granite). Garden of the Gods 
(upturned red nandstones). Glen Eyrie (residence of General Palmer), with picturesque gorge 
in Archeoan and Cambrian Just bacK of the house. Ascent of Pike*s Peak (station of the 
U. S. Signal Service on the summit) can be made in a day either on foot or on horseback. 
Drive across Ute Pass to Manitou Park, a pretty mountain valley containing a remnant of 
Cambrian and Silurian strata, deposited in a bay of the original Archeean land mass, which 
have escaped erosion. Near Cheyenne Mountain are found *the rare cryolite minerals, and 
south of Manitou near Florissant amazon stone, topaz and phenacite. 

The projected Midland Railroad (broad gauge) stardng Irom Colorado Springs will cross 
the Ute Pass, traverse the lower part of South Park, crossing the Mosquito Range (Palseo* 
zoic and Archeean) to Leadville^ and thence across the Sawatch Range (Archaean) to Aspen (silver 
ores in lower Carboniferous limestone) on the Roaring Fork oi Grand River. 

Pueblo is of more importance as an industrial centre, than from a picturesque point of view. To 
it are tributary the Cafion City coal fields, and those worked by the Atchison, Tojpeka A Sante Fe 
R. B., and the Denver A Rio Grande Railway in the vicinity of Trinidad and £1 Moro, while the 
various interior railroad lines centering here communicate with the principal mining dismctsof the 
state. Two large lead smelting works and one Bessemer plant are already established in its imme- 
diate vicinity. 

From Pueblo railroad lines run south, southwest^ west, north and east South, the Atchison, 
Topeka A Santa Fe leads to New Mexico, and the southern overland route. Southwett, the D. A B. 
G. Railway crosses the La Veta pass Just north of the Spanish Peaks and south of Blanca Peak, into 
the broad alluvial valley of San Liuis Park. From Alamosa a branch follows up the Bio Grande river 
to Wagon Wheel Ghap, now a favorite summer resort ; another branch runs south down the same river 
into New Mexico; while the main line crosses a low range of eruptive rocks resting on Archsen, 
past the Toltec gorge, and then crossing the Cretaceous and Tertlarv plains of the basin of the San 
Juan Biver to Durango(coal mines and smelting works), penetrates the San Juan Mountains through 
the magnificent gorge of the Amimas, having its present terminus at Silverton in Baker's Park. 
This is the centre oithe boldest and most precipitous mountain mass in Colorado, as well as of many 
Important mining districts. The Alpine climber will here find many untried peaks to test his 
prowess ; the geologist many problems to solve, and the mineralogist an endless variety of mineral 
species to be aetermined. 

WMttoard. The main artery of the D. A R. G. Railway reaches the mountains at Cafion City 
(State Penitentiary, Hot Springs and bath. Soda Springs, Lead smelting works. Limestone quarries, 
and petroleum wells in the countn^ around). From here a branch runs southwest through the nar- 
row gorge of Grape Creek to Wet Mountain valley and the mines of Silver Clift. The main line fol- 
lows up the Arkansas river through the magnificent cafion, known as the Royal Gorge, and through 
minor valleys cutting across the north end of the Sangre de Cristo range and the south end of the 
Mosquito Range to Salida at the Junction of the South Arkansas with the main stream. From Salida 
the original Ime follows the fine north and south valley of the Upper Arkansas, carved mainly out 
of Archesn granite, to Leadville, the great silver mining centre. From Leadville the beautiful Twin 
Lakes, formed by the damming up by terminal moraines of a mountain stream issuing from 
a deep gorge in the Bawatch Range, can be reached in a drive of 16 miles. A good macadamised road 
leads across the Arkansas valley (six miles)^ to Soda Springs, at the foot of Mount Massive (14.298 
feet). Beyond Leadville, branches of the D. & R. G. Railway cross the Continental divide to the 



COLORADO. 



801 



Mb. 



Union Paoifio Railway. 

Denver and Soath Park DiTision. 



Alt 




1 
8 
7 
7 
11 
17 
21 
27 
29 
82 
85 
40 
42 
48 
52 
56 
69 
62 
66 
69 
74 
76 

81 

88 

94 

97 

99 

101 

104 

106 

110 

114 

116 

120 

122 
126 
133 
134 
187 
189 
144 

161 



Denver. 1 

Weat Denyer. 

Auraria. 

Mooreville. 

Bear Creek. 

Littleton. 

Wheatland.! 

Platte Cafion.2 

Deansburj.* 

aouth Platte.^ 

Dome Rock. 

Dawson's. 

Buffalo. 

Pine Grove. 

Crosson*8.* 

Estabrook.^ 

Bailey's. 

Slagkt's. 

Meadows. 

Grant.* 

Webster.* 

Hoosier. ^ 

Kenosha.* 

Jefferson. 

Como.* 

Halfway. 

Selkirk. 

Boreas.* 

Dwyer. 

Argentine.* <> 

Mayo.i « 

Breckenridge.^i 

Broncho. 

Dickey.** 

Frisco. 

Curtin.*« 

Wheeler. 

Kokomo. 

Robinson. 

Climax. 

Alicants. ^ * 

Bird's EyB.*" 

Leadville.*^ 



20. Quaternary. 



(< 

u 
<< 
(( 
(I 



517S 
5179 



5547 
58B0 



1. Archaean. 



Granite.* <>*• 
II 



u 
(I 
« 
II 
l< 
II 
II 
II 
II 
II 
It 
II 



11 
l< 

M 
it 



8491 



9905 



{ 



20. Quaternary' »•« 
over Laramie. 



Quartz-porphyry. 



tt 
II 



16. Red Sandstone. 

18. \ 

18./ 

Quaternary. 



i< 
i( 



{ 



20. Quaternary 

over Archaean. 
II 



II 



14 c.& porphyry.* o « « • 

10849 



11 



11 



14 b. Webber Grits. 
P. Archaean. ****« 
14b. & porphyry, i o i « i 
20. Quaternary 
Lake beds. io*78 



{ 



Union FaeiHe Railway. 

Ms. Denver Hud South Park Division.— Cbn. Alt. 



88 

94 
103 
104 



106 
116 
120 



118 

120 

127 
182 
183 

187 



Come* 

Red Hill. 
Arthur's. 
Garos. 



Garo's. 

Fairplay.** 

London. 



183 

137 

142 
149 
163 
166 
176 
190 
202 
216 
219 



Platte River. *« 

Hill Top. 

McGee's. 
Charcoal. 
Sch wanders. 

Buena Vista. 



Schwanders. 

Nathrop.*» 

Hortense. 

A.]pine. 

St. Elmo's. 

Murphy's. 

Pitkin.** 

Parlins. 

Gunnison. 

Baldwin. 

Baldwin Mines. 



/ 20. Quater. ever 

\ Laramie CretaceouB . 

18 b. Colorado. 
II 



«« 

i< 

16. Trias. 
I.Archaean. 

20. River Bottom. 

14. Carboniferous 

Limestones. 

1. Granite. 
II 



t941 



{ 



u 



20. Quaternary 
over Archaean. 

1. Archaean. 
20.Quatemary 

over Archaean. 
1. Granite. 

M 



II 



1. Archaean. 



« 



20. Quaternary. 

tt 

18 d. Laramie. 



Colorado Central Branch— Colorado Division. 
Broad (}auge. 



6 

18 
24 
32 
40 
63 
71 
80 
85 
92 
100 
110 



Cheyenne. 

Colorado Junct 

Lone Tree. 

Taylor's. 

Bristol. 

Fort Collins. 

Loveland. 

Berthoud. 

Longmort. 

Niwat. 

Boulder. 

Louisville.* • 

Church's. 



{ 



19. Niobrara ««»** 

Pliocene. 

it 



18 c. Fox Hills. 

II 

tt 

18 b. Colorado. 
II 

M 
M 

18 c. Fox Hills. 
18 d. Laramie. 



8806 



north, one descending Eagle River to the mining town of Red Cliff, the other the Ten-Mile river to 
the Middle Park, each valley being extremely precipitons and pictaresaue. 

From Salida again, the present main line goes westward, past Poncho Springs (Thermal baths), 
sending off a short branch to the northwest to the Monarch mining district, and southward across 
Poncho Pass into the San Luis Valley and the iron mines at Hot Springs. The main line crosses the 
soath end of the Sawatch range by the Marshall Pass and follows the Gunnison river down to the 
Utah boundary line. From Gunnison City (LaVeta Hotel) a branch runs north to Crested Butte, a 

f;ood centre for visiting the wild and beautiml scenery of the Elk Mountains, and the mines of an- 
hracite and bituminous coal, of silver, copper and lead. The forest growth and vegetation is gen- 
erally more luxuriant on these western mopes than on the east flanks of the mountains. Below 
Gunnison the railroad passes part way through the cafion of the Gunnison (known as the Black 
cafion) and then diverges to the south mto the Uncompaghre valley. From Montrose in this valley 
the San Juan mountains may be reached by stage by way of Ouray, probably the most picturesquely 
situated town in the state. Further westward the country assumes tiie somewhat monotonous but 
striking appearance characteristic of the Colorado plateau region. 
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1. Defww to WheatUmA, The road follows Platte Valley bottom, and edges of benches formed 
of Denver Tertiary underlain by Laramie Cretaceous. 

2. PUxtU CoHum. 16. 17, 18 a., 18 b. Hog back ridges of Cretaceous sandstones and Jurassic lime- 
stones. Sections from Ft. Benton to Trias, inclusive, from a point one mile east to a point one half 
mile west of station. 

3. Deanahwry, Granite gneiss and amphibolites. 

4. South Platte to OroMorCt, Massive red granite throughout this distance. In part disintegrating 
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readily on exposure to the atmosphere, in part resisting disintegration and making handsome 
building ertone. Quarries near Bufmlo Station. 

6. ^tabrook—-Orant. Granite gneiss, schists (some amphibolites) and gray ^pranite. 

6. W€i>8t&r. Branch Valley leads to Geneva district and Hall Valley mines. Bismuth silver ores. 

7. Hooater— Kenosha. Gray granite and some eruptives. 

8. Como, Goal mines west of town. At Hamilton, higher up Tarryall Greek, are abandoned gold 
placers. Here was the first discovery of gold in Colorado west of the Golorado range. 

9. Boreas. Mt. Guyot to the east, almost entirely made up of eruptive rocks, with a few caught 
up fragments of sedimentary beds. 

10. Argsntine—Mavo. The beds are much disturbed and probably faulted on the slopes of the 
range toward Blue River valley, and the horizons have not been determined with certainty. 
The sandstones on the lower slopes probably belong to the Dakota, and the black clays higher up 
may be Colorado. 

11. Brecktnrtdge—IHekey. Road follows valley of Blue River. Rich gold placers have been 
washed in this and tributary valleys. 

12. Curtain— Birds Eye, On the east side of the narrow valley of Ten Mile Greek which the 
B. R. ascends, the steep slopes of the Mosquito Range furnish excellent exposures of Archaean 
rocks. White veins of pegmatite and dark oands of homblendic schii*ts stand out prominently in 
the generally light-colorecT mass of granite-gneiss. About three miles above Wheelf'r the R. R. 
crosses the Mosquito feuilt, and passes from Archeean into Upper Carboniferous and intrusive 
porphyry. ^ 

13. Alicante, The Mosquito fault crosses the Arkansas valley in a north and south direction 
about tangent to the curve or loop of the railroad. By its displacement the Archaean rocks forming 
the high mountains to the east have been lifted up and brought intojuxtaposition with Upper 
Carboniferous and Triassic strata on the west. 

14. LeadviUe. Silver mines in Carboniferous limestone. Gold placers in gulches. 

15. Fairplay, Quarternary gravels which have been washed for gold. 

16. Qatte Miver. Salt Springs and gypsum deposits west of here. 

17. Mithrop. Ridge east of station, rnyolite carrying topaz. 

18. Pitkin, Ridge of Paleeozoic limestones to the northwest. 

19. Louisville. Fault in R. R. cut one half mile south. In opposition are seen the coal s.8. at 
base of Leu*amle, and the shales and iron-stones above the sandstone. 

20. lUUston. Basalt breaking through the Cretaceous formations in hill to the west. 

21. Golden. Table topped ridges to south and east formed of Denver Tertiary beds, capF>ed and 
protected fh)m erosion by now of basaltic lava. Hogback ridges of Dakota sandstone, carrying fire 
clay to the west. Coal mines in vertical beds of Laramie sandstone. See 22. 

22. The road crosses vertical outcrop of Laramie and Dakota Cretaceous and of Triassic Red 
beds before entering the Archeean. Excellent fire clay found in the Dakota, north of Gk>lden. 

23. Granite, granite-gneiss and schists. 

24. Gold mines in granite-gneiss often associated with porphyry dikes. Main ore is auriferous 
pyrites. Treated in amalgamating mills. 

26. Oeorgetown. Silver mines mainly in gtanlte-gneiss and intrusive porphyry. Main ore 
argentiferous galena, pyrite and sulphides of silver. Ore mostly treated in smelting works» after 
being dressed and concentrated here. 
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26. Chraymont. Ascent of Gray's Peak easily made in a few hours. 

27. ^io S^rinys— Xa fito/te. The railroad follows the bottom of the South Platte River. The 
country adQoining is formed of Upper Cretaceoas beds overlaid on the north by Miocene Tertiary. 

28. PlatteoiUe- Denver, The plain country traversed Is underlaid by Larwnie Cretaceous 
covered by qaatemarv gravels and loess, and in some parts by remnants of Denver Tertiary. 

29. JHattevme, directly west is Long's Peak (14, 271 ft.), at the southern end of the beautiftU 
▼alley of Estes Park ; it is the highest and finest mountain in this portion of Colorado. 

. 30. Coal mines. • 
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SL Morriaon. Remains of Atlanosaarus found in Jurar-Trias (red beds) Just above town 
resting on Archaean Oypsum deposits. 

32. Stout. Gypsum deposits found in Triassio rocks. 

33. Numerous dikes of porphyry and diorite traversing the granite and schists. Mines of gold 
and silver. In the former a most interesting series of telluride minerals. 

34. Arapaho&—MamwUa. The outlines of the formations on this plain area are still somewhat 
uncertain: they are undoubtedly Cretaceous, however, with a varying cover of Quaternary. 

35. Underlaid by Denver Tertiary. 

36. Argo. Large smelting works using the Augustine Ziervogel process for the separation of 
>8ilverfirom copper.- 

37. Acequta. High line canal crosses Plum Greek. 

38. Sedalia, Wild Cat Buttes to the west show folding of Monument Creek beds. Plateau 
capped by Monament Creek Tertiary. 

39. CwtU Rock. Table topped hills to the east, capped by pink rhyolitic tufiB^ extensively 
used as building stone in Denver. 

40. Qlade, Dawson's Butte to west. 

41. Qreenland, White knoil of Tertiary to west, known as Casa Blanoa. 

42. Palmer Lake, k Tertiary covers upturned edges of Mesozoic and PaleBOsoic strata and abuts 
against Archaan foot-hills. 

43. Hutt9di. In the distance to the west are some tall monuments, characteriatio of the 
formation. 

44. Pike View. On the line between Monument Greek and Laramie formations. 

45. Cbtorado Springs. Fine view of Pike*8 Peak. Manitou, a summer resort where the aotual 
springs are situated, lies four miles west, in a recess at the foot of the mountains. 

46. Butte. Road follows the bottom of the Fontaine-qui-bouille, or Fountain Creek, named by 
the Canadian trappers ftrom the effervescent springs at its source. 

47. PueUo. Kiobrara limestone carrying casts of Inoceramus in railroad out north of town. 

48. Meadow, Blutts capped by limestone. 

49. Seaver, Prominent outcrops of Niobrara limestone along Bluflb on either side of railroad. 
00. Ftorenee. Oil Wells. Branch to Cjifion City coal fields to south. 

n. Xgno. Laramie beds capping cliffy to north. 

^. Cbjion C%. Road crosses upturned edges of Dakota sandstone. Jura and Trlaa— latter 
capped by later borisontal beds. Effervescent spring in Dakota hog back north of road, and 
Hot Spring on sooth near oontaot of AfobtBan. 
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63. Gorg^, The Archeean in the Roval Gorge consists of gnei»8 and schistB with introsive 
masAes of red granite and small dikes of diabase. 

64. ParkdaU, This valley was one ot the ancient bays in the original Arohesan land mass. 
66. Gneiss and amphibolite traversed by red granite. 

66. TexM OrUk, At head of valley to north are horizontal beds of eruptive rocks (andesite?). 

67. Cotopaxi. Eruptive rock on high hill to north. Garboniferoas to the south of VmHo. 

68. Howardt. High peaks of the 8angre de Christo range to the south. 

69. Badger. A continuous descending series of upturned Palseozoio beds, somewhat faulted, 
and resting on Archeean u crossed from here to Gleora. 

60. StUida. Tertiary beds on west side of valley. Andesite hills east of town. 

61. Northrop, Ridges of Bhyolite Just above station. Bock carries Crystals of garnet and 
topaz. 

62. Buma ViMta. Fine view of the high peaks of the Sawatch Range. Mt Harvard (14;B76 ft.) 
the* northermost, then Mt Yale (14,187); to south of west, Mts. Prmceton (14,196), Mt. Antero 
(14,246), and Mt Shavano (14,239). 

63. QramiU, On the west side of the valley are many important gold placers. Twin Lakes, 
beautiful sheets of water held by terminal moraines, at the north of uSk^ Creek, a few miles west 
of railroad. (Good mountain hotel, trout fishing, etc.) Remarkably well defined moraines on 
cither side of lakes. 

64. BUert—LeadvilU, Road rises from Arkansas valley over mesa of lake beds covered by 
re-arranged moraine material. Above Leadville are argentiferous lead depositsin Carboniferous 
limestone. 

66. Poneha Junction, Line of ArchsBan opposite Spring hoteU 

66. Otto. Some Andesite on the east side. 

67. Gray's, Andesite at mile post 237. 

68. MarthaWa, Hills around are largely Archssan. 

69. Shainan*9, Eruptive on the south and at sign of station. . 

70. Bonita, At Bonita are Cretaceous rocks resting on Archaean— eroded. At 273J( to 274.6 an 
eroded anticlinal eives a wider outcrop to the Archsean. 

71. I^lin. Oretaceoas on hills to north. Probably eruptives to south capped by Cretaceous 
beds and eruptives. • 

72. GtumUon. Eruptive cliffs (Andesite) on west and northwest. 
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78. CeboUa. Large deposits of magnetite occur in the valley of Cebollo Creek. Capping of 
Cretaceous sandstone and andesite to north. 

74. Sapinero, Archssan capped by Cretaceous and eruptive rocks. Cliffs of granite and gneiss. 

OrytttU Ortek, Archssan capped by Dakota sandstone. 

(Ximarron. At contact of ArcnsBan fault line. 

(krro JSummiU Archeean traversed by eruptive dike to north. 

Afontroie. Stage line from here south to Ouray (36 ros.), which Is beaotiftilly situated 
in an amphitheatre at the head of the Uncompaghre, almost entirely surrounded by high peaks 
of the San Juan Mountains. Panoramic view of these mountains seen from higher points on the 
railroad. 

79. Oolerouh-Aeheron, Road follows in general valley bottom, ridges around formed of Creta- 
ceous beds, sometimes capped by lavas. 

80. Boan. Roan or Book Cliffs to the north. 
Benemar, Steel works of Colorado Coal and Iron Company. 

MviU Shoe. Spanish Peaks to Boath, porphyry breaking through Carboniferous strata. 
Veta PasM. Red sandstone shales. 
Blanca. Gray sandstones. 

(^oatemary rests on Carboniferous strata. ArchsBan exposed on railroad out below. Mag- 
netite mmes five miles north of station. 

86. Trinettera. Blanca Peak to the south is the highest peak in Colorado, (14,464 ft.) 
Mainly the debris of eruptive rocks, basalt and andesite. 

Toltee. Tolteo gorge is cut through Archeean rocks which underlie the eruptives. 
Monero. Coal mines in sandstones. 
^^ Antargo. Stage to Pagosa Springs (Hot Sulphur}, beautiftil natural pools in a bend of the 
San Juan river, formerly held in hiicn repute among the Indians for their curative powers. 

91. IkUee. Narrow vertical dikes of basalt, crossing sandstone strata and standing out like 
•tone walls on the surfeuse. 



81^ 
82. 
83. 
84. 
86. 



87. 
88. 
89. 
90« 
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Burlington Mid 


Mlssonrl Blvcr 1 


DenvcTt Texas and Gnlf Ballroad. 


Hs. BailToad. Alt. 


Ms. Formerly Denver A New Orleans. Alt. 


400 


Eoklej. 


20. Quaternary. ••»» 






r 20. Quaternary 


489 


Akron. 


<i 4«66 




Denver. 


over Denver 


452 


Pinneo. 


«« 






I Tertiary. 


468 


Brush."' 


« 4ats 


.4 


Melvin. 


r 19. Monument 
\ Creek Tertiary. 


472 


Fort Morgan. 


M 4600 


487 


Corona. 


M 4647 


28 


Parkers. 




604 


Roggen. 


M 


80 


Bellevue. 


« 


621 


Hudson. 


it 4»»t 


89 


EUzabeth. 


u 






C20. Quaternary*!*' 


47 


Cameron. 


« 


644 


Derby. 


over Denver 


62 


Elbert. 


tt 






I Tertiary. 


68 


Sidney. 


*€ 


661 


Denver. 


M 6176 


64 
72 


Easton. 
Granger. 


« 


Denver, Uteh and Pacific Batlroad. 1 1 • 


« 


Narrow Qauge. 


78 
81 

90 

87 


Bierstadt. 
Manitou Juno. 


MM A a A tt 




Denver. 


r 20. Quaternary over 
\ Denver Tertiary. 


W vtOS 





Colorado Sp'gs. 


18 d. »•»• 




Franoeville Jua 


18 d. Laramie. 


1 


Argo. 


u 


94 


Fountain. 


AsonD. &B.G. sso* 


17 


Baker. 


18 d. Laramie. 


99 


Little Buttes. 


a 6646 


21 


Erie. 


« 


106 


Wigwam. 


U 8311 


28 


MitohelL 


w 


112 


Pinon. 


M 5018 


84 


Longmont.^^* 


18 b. Colorado. 


118 


Cactus. 


M - 4860 


46 


Lyons.! *o 


16. Trias. 


112 


Pueblo. 


« 4689 



02. Nawno. Quarry of building stone used in new capitol at Denver. 

93. Jvamla, Junction of San Juan Hirer. 

94. OarroM, Cretaceous rooks dip down to west and are sucoeeded hoilaontaL 
96. ilr6o{«8. Tertiary beds. 

96. Siding No. 22. Junction of Piedra River. 

97. La Boea. Valley of Los Plnos Biver. 

98. Dwrango, Coal mines and smelting works. Colorado Cretaceous clays, capped l^ Fox 
Hill aandstones. 

99. From Animas to Hermosa the cliffs on either side of the ralley show an excellent section 
from the Cretaceous down to the Middle Carboniferous. 

lOQ. 7HmM8. Thermal bath establishment. 

101. * Boekwood, In the fforKO of the Animas river is some of the boldest Alpine scenery In the 
Rooky Mountains. BspeciaTiy fine are the Needle peaks to the east. 

102. Blk Park. At entrance to gorge below are Cambrian quartsites and Silurian limestones 
renting on Archsean. Mountains around capped by great thickness of andesitic Breccia, often 
highly altered and mineralysed. 

103. ManUou. Qood section of Carboniferous and Silurian limestones and Cambrian quartsites 
resting on ArchsBan seen in Williams Cafion. Cave is in Silurian limestone. Ute Falls are in the 
ArchsMtn Just below the Paleozoic beds. In Glen Eyrie the red sandstone (Trias), by fiEtulting 
or non-conformity, comes in contact with the Cambrian quartiite .which rests directly on the 
Archsaan. Garden of the Gods— Trias. 

104. MartK Some dark eruptive dikes seen traversing the Archsean schists. 
Flat hills of Rhyolite at Silver Cliff. 
Brown hematite mines of the Colorado Coal and Iron Co. 
Almont. Archsean capped by Sandstones of Jura and Dakota Cretaceous. 
Created Butte, Mines of bituminous coal in hills southwest of town. 

either side State Creek valley. 

109. Road follows alluvial deposits of Rio Grande river. 

Wagon Wheel Gap. Andesitic breccia. 

OarfMd, Archeean on west, Carboniferous and Silurian on east 

Cfrane's Park, Cambrian quartsite resting on Archiean. 

Eagle Park. Valley cut partly in Archeean, j>artly in overlying Paleeosoic rocks. 

Sea Cliff, Archnan cut Just below town. On either side cliin of Cambrian, Silurian and 
Carboniferous beds. 

116. Fremont Pati. Archsean forms mountains east of Mosquito fonlt. 

SH Mora, Coal mines and coke ovens. 

Plains country underlain by Cretaceous beds, either Laramie or Fox Hills. 

Distances and stations on this line given approximately. 

Longmont. Red sandstone quarries. Flagging and building stone. 

Lyone, Stage starts from here for Estes Park, twenty-two miles. 

JSUrraLaSatU High isolated peak to south. 



106. 
106. 
107. 
108. 



110. 
IIL 
112. 
113. 
114. 



116. 
117. 
118. 
119. 
120. 
121. 
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Wyoming, Utah, Nevada and Idaho.^ 



LIST OF CEOLOCICAL FORIMATION8 IN THESE TERRITORIES, ^ 

In the region of the Union Paeifie and Central Poeifie Bailroade, 



GxNiftAL Tablb. 


Wtomxno. 


Utah. 


Nktasa. 


20, QUATKBRABT. 


20. Quaternary. 


20. Up. Quatern'y. 
20. Lower Quat'y. 


20. up. Quatern'y. 


19 0. Pliocbnk. 

19 b. MiOOBNB. 
tt 

19 a. EoosBB. 

*$ 
** 


19 c. Niobrara. 

19 b. White River. 
19 a. Bridger. 
19 a. Qreen River. 
19 a. Vermlirn Clc. 


19 c. Humboldt. 

l9a.Bridger. 
19 a. Qreen River. 
l9a.yermill'nClc. 


19 c. Humboldt. 
19 b. Truckee. 

19 a. Qreen River. 


18. Gbbtacbous. 

a 
a 
u 


18 d. Laramie^ 
18 e. Fox Hill. 
18 b. Colorado. 
18 a. Dakota. 


18 d. Laramie. 
18 e. Fox Hill. 
18 b. Colorado. 
18 a. Dakota. 


No Cre- 
taceous 

In 
Nevada. 


17. JUBASSIO. 


17. Jurats le. 


17. Jurassic. 


17. Jurassic. 


16. Tbiamio. 


16. Red Beds. 


16. Red Beds. 


16. Star Peak. 
16. Kolpato. 


14. GABBONIRBOUg. 
(f 

M 


14 Coal Measures. 


14-15. Perm. Carb. 
14 c. Up. CI. IMres. 
14 b. Weber Quart. 
14 a. Low. CI. Mres. 


14 c. Up. CI. IMres. 
14 b. Weber Quart. 
14 a. Low. CI. Mres. 


18. Bub-Gabbonit'S. 




13. Sub-Carbonlf s. 


13. Sub-Carbon if s. 
DIamona Pk. Quart. 


9-11. Dbyoniab. 
« 




9-11 Nevada 1. s. 
Ogden Quartzlte. 


9-11. Wiiite Pine Sh'le. 
Nevada Limestonci 


6-7. SiLUBiAir. 

CI 

« 




5-7. Ute Limestone. 


5-7 Lone Mt. 1. s. 
Eureka Quartzite. 
Pogonip Limestone. 


2-4. Gambbiab. 

M 

a 
u 

M 




2-4. Cambrian. 


2-4. Hamburg Sliale. 
HambVg Limestone. 
Secret Canon Sii'le. 
Prospect Mt. 1. s. 
" " Quart. 


1. Abohaui. 


1 b. Huronian. 
1 a. Laurentian. 


1 b. Huronian. 
1 a. Laurentian. 


1. Archflsan. 



•The Table of Fonnations and the main line of the Union and Central Pacific Railroads, the 
Utah and Northern Division, the Eureka and Palisade, and Virginia and Truckee Railroads are bv 
Mr. Arnold Hague, Qeoloeist, United States Geological Surrey. Mr. G. E. Gllberti U. ^ Geoloigist, 
famishes the lines in Utah and Mr. John B. Hastings, M. E., of Ketchum, Idaho, and Profl GF. £• 
Bailey of Rapid City, 8. Dakota., haye noted the lines ^ren under their authority. 



810 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (WY., UTAH, ETC.) 



Wyoming. 



Mb. 



Union Paolfio Railroad. 



Alt. 



468 
478 
484 
496 
608 
616 
628 
631 
636 
642 
649 
659 
664 
670 
678 
681 
689 
699 
608 
616 
626 
640 
648 
657 
668 
682 
690 
696 
711 
724 
7i89 
764 
764 
779 
787 
791 
801 
807 
818 
826 
882 
8^7 
860 
878 
888 
905 
915 
930 
939 



Bushnell, Neb. 

Pine Bluffs, Wy. 

Egbert. 

Hillsdale. 

Archer. 

Cheyenne. 1 

Hazard. 

Otto. 

Granite Cafion.* 

Buford. 

Sherman.* 

Harney. 

Red Buttes.7«09 

Fort Sanders. 
Laramie City. 
Howell. 

Wyoming, 'ose 
Cooper's Lake. 
Lookout. 
Miser. 

Rook Creek. 
Aurora.* 
Medicine Bow. 
Carbon.* •«»o 
Percy.* 
Edson. 

Walcott's. •»oo 
Fort Steele. 
Rawlins. » •»»» 
Separation. 
Creston. 
Wash-a-kie. 
Red Desert. 
Table Rock. 
Bitter Creek. 
Black Buttes. 
HallviUe. 
Pt of Rooks.* 
Salt Wells. 
Baxter.* **oo 
Rock Springs. 10 

Green River. ^^ 
Bryan. *i*« 

Granger. 
ChVch Buttes. i> 
Carter. 

Bridger. ««»7 
Piedmont 70 8 2 
Aspen. ^*o* 



19 c. Niobrara,Pro'ne. 

(< 6047 

<f 

M 

it 6069 

M 

« 

1 a. Lauren'n. t*^* 

tt 7 78 5 

it S 1 5 6 

17 Jurassic & Trias. 

18 a. Dak., Cretace's. 

« 715 8 

it 7090 

18 b. Colo., Cretac's. 

it 7078 

a 717 7 
a 
tt 

17 Jurassic. 

18 b. Colo., Cret. **7i 
18 d. Laramie, Cret. 

it 6 9 71 

it 

18 0. Fox HUl, Cret. 
• (( 

14 b. Coal Measures. 

18 d. Laramie, Cret. 

(( 7048 

19 a. Ver'n Ck. 

it 6 7 2 2 

it 7661 

M 6 7 06 

18 d. Laramie, Cret. 

tt 66 9 

it 6 617 

20. Quaternary. «»*i 

18 d. Laramie, Cret. 

tt 62 7 

19 a. Green R. *o«8 
19 a. Bridger, Eocene 



a 
a 

u 



6289 
6868 



19 a. Ver'n Ck. E'ne. 
19 a. Green RIy. E'ne. 
18 c. Fox Hill, Cret. 




Utah. 



Ms. 



Union Paolfio Railroad. 

OorUinued, 



Alt. 



Eyanston.^* 
Wasatch.'* 
Castle Rock. 
Echo. 
Weber.i* 
Deyil's Gate." 
Uinta. 1' 
Ogden.»o 



19 a. Ver'n Ck. 

a 



6768 
6888 

« 6 2 49 

it 5 48 

14 b. Lr. CI Ms. *o»o 

1. Archaean. 

20. Quaternary. **i* 

t* 4808 



Central Faoiflo Railroad. 





10 

24 

43 

63 

78 

94 

113 

124 

134 

147 



Ogden.** 
Bonneyille. 
Corinne. 
Blue Creek. 
Promontory. 
Monument Pt 
Eelton. 
MatUn.i* 
Terrace. 
Boyine. 
Lucin. 



20. Quaternary. 
it 



4808 
4810 
4283 



14 a. Lr. C'l Ms. *»»* 



20. Quaternary. 

Basalt. 

20. Quaternary. 
it 

a 



4906 
4227 
4228 
4697 
4544 
4847 
4498 



Nevada. 



Central Paolfio Railroad.— Omtfmied. 



167 
183 
193 
196 
206 
210 
220 
227 
262 
257 
266 
275 
287 
299 
308 
326 
336 
347 
360 
379 
394 
403 



Montello. 

Toano. 

Pequo. 

Otego. 

Independence. ^ 

Moors. 

Wells. 1* 

Tulasco. 

Halleck. 

Peko. 

Osino.a» 

Elko, a 1 

Moleen.»« 

Carlin. 

Palisade.** 

Be-o-wa-we. 

Shoshone. 

Argenta. 

Battle Mount'n. 

Stone House. 

Iron Point. **»* 

Golconda. 



20. Quaternary. *oio 
19o.Humb't. «*78 

tt 6184 

19 a. Green R. E'cene. 
20. Quaternary. «o»^ 
14 c. Upper C'l Ms. 
20. Quaternary. 



it 
ti 
a 
u 
a 
a 
a 



Rhyolite. 

20. Quatemarv. 



a 
it 
a 



5629 
5418 
3280 
5204 
6100 
6068 
4962 
4897 
4821 
4606 
4666 
4611 



**«* " [of stat'n. 

16. Trias., to the wes'd 
Rhyolite. 



4665 



1. At Chalk Bluffs, 15 miles southeast from Cheyenne, the Niobrara Pliocene and White Biyer 
Mlooene are both exposed, the latter resting unconformably upon the beds of the Laramie 
Cretaceous. 

2. Both to the north and south of Granite Cafion the Palasosoio beds may be seen resting 
against the Archsean rocks. ^ 

3. Sherman, the highest station along the line of the Union Paoiflo Railroad, lies 8,266 feet 
above sea-level, and is on the summit of the Colorado range. 

4. The railroad passes through the axis of an anticlinal fold, exposing an excellent section of 
Jarassio strata. 
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Ms. 



Central Pacific Railroad. 

Continued. 



Alt 



414 
419 
480 
440 
448 
459 
471 
481 
483 
493 
502 
609 
621 
628 
635 
646 
655 
669 
681 
689 
600 
616 



Tuie. 

Winnemucca. 
Rose Creek. 
Raspberry. 
Mill City." 
Humboldt" 
Rye Patch. 
Oreana. *^*^ 
HumboU Bridge. 
Lovelocks. 
Granite Point. 
Brown's." •»" 
White Plains. 
Mirage. 
HotSpring8.2 7 

Desert 

Wads worth. »• 

Clark's. *"» 

Vista. 

Reno. 

Verdi. ' 

Boca, Cal. 

(Continued in 



19 0. Humb't, Pliocene. 

(( 4S82 

«i 48 2 2 

« 4887 

48 26 U [side. 

16. Triassic, on the east 

« 4867 

19 0. Humb't, Pliocene. 
« 

M 8977 

20. Quatem'y. [stat'n. 
Rhyolite west of the 

«« 8 8 94 

19 b. Truokee, MiVne. 
Basalt on E. side.^o'^ 

Basalt on west side. 
20. Quaternary. *»'» 
Rhyolite, Andesite. 
20. Quaternary. **oo 

« 4497 

« 48 95 

u 6 6 81 

California.) 



Utah. 



Union Pacific Bailroad.~Cbn^iniMd. 
Ms. Utah and Northern DiTision.8 1 Alt. 




9 
14 
22 
82 
84 
41 
51 
58 
63 
65 
71 
78 



Ogden.** 

Hot Springs. 

WiUard. 

Brigham. 

Honeyville. 

Dewy. 

Collinston. 

Mendon. **»<> 

Logan. 

Hyde Park. 

Smithfield. 

Richmond. 
Franklin. 



20. 


Quaternary. 
« 


4808 




it 






u 






M 






€4 






i( 




19 


c. Humb't Pliocene. 

K 4499 




<( 






« 


4886 




M 


488r 




u 


4805 



Idaho. 



Union Padflo Railroad. — Contmnud, 
Uiah and Northern Division. 81 



90 Battle Creek. 

101 Oxford. 
115 Calvin. 
125 Arimo. 



20! Quaternary and 
19. Pliocene. **»» 

4768 



465< 



5. Carbon offers an excellent opportunity for studying the Cretaeeous coals of Wyoming. 

6. To the south of Percy Station, Elk Mountain, which rises conspicuously above the plain, 
consists of Archsaan crystalline schists, with Paleeozoio and Mesozoio strata upon the slopea 

7. Rawling's Peak consists of an ArchsBan mass, surrounded by Palfisosoio and Mesozoio beds. 
In the coal measures is an iuterestins body of iron ore. 

8. Northeast firom Point of Bocks is a remarkable outburst of leuoite rocks. 

9. There Is exposed here an interesting section of Laramie coal rocks. 

10. Near Rock Springs the coal formations are well shown. 

11. Along the blufiis of Green River are seen the best exposures of the Green River Eocene. 
These beds ore celebrated for the fine specimens of fossil fishes preserved in the shales. 

12. On the south of the railroad, between Church Buttes and Carter, may be seeh distant but 
good views of the Uinta Range. 

13. About three miles north of Evanston are situated the Rocky Mountain and Wyon^ing coal 
Company*s mines, where there is a good section of the Laramie beds. These mines have supplied 
immense quantities of coal uned by the Union and Central Pacific roads. 

14. From Wahsatch to Echo the railroad passes through Echo Cafion, where are exposed both' 
the VermilUoD Creek and Laramie formations, the former lying unconformably upon the latter. 

15. Pa.<«sing through Weber Cafion, ft-om Lost Creek to Weber Station, there is exposed a series 
of beds from the top of the Jurassic, through the Triassic, Upper Coal measures, Weoer Qusuiizite 
to the base of the Lower Coal measures. 

16. At the Devil's Gate the Archesan rocks of the Wahsatch Range are characteristically shown. 

17. The terraces of Lake Bonneville, which stand over 950 feet above the present level of Salt 
Lake, may be seen from Uinta station. They may be easily traced all the way from Ogden to Luoin. 

18. On the north side of the railroad at Matlin the old lake terraces are distinctly cut in basalt. 

19. From Wells there is a fine view of the East Humboldt range. Mount Bonpiand attains an 
elevation of 11,321 feet above sea-level. 

20. Just east of Osino the railroad passes tiirough Osino Cafion, exposing a good section in the 
Weber Quartzite. 

21. In the neighborhood of Elko may be seen the Green River Eocene, Humboldt Pliocene, 
characteristic outbursts of rhyolite and "Chicken Soup" hot springs. 

22. In Moleen Cafion the Carboniferous formations are well 'Shown. The limestones of Moleen 
Peak, just south of the railroad, carry large numbers of coal measure fossils. 

23. Palisade Cafion cots through rhyolites. Andesites are also exposed. 

24. Mill City is the most convenient place to leave the railroad in order to study the character^ 
istic Triassic formations of the West Humboldt Range. 

26. From Humboldt there is a fine view of the West Humboldt Range. In the neighborhood 
are some interesting outbursts of basalt and a deposit of sulphur. 

26. In the Montezuma Range, west of Brown^s station, the volcanic rocks are well shown. It iii 
an interesting place to study rhyolites and basalts. 

27. The Hot Springs, a short distance east of the station, reach the surface near the base of 
basaltic hills. 

28. The Truckee Cafion, Just east of Wadsworth, offers remarkable outbursts of a great variety 
of volcanic rocks. There may be seen here basalts, rhyolites and andesites. Tourists leave the 
railroad here for Pyramid Lake. 

29. Propylite Is the characteristic volcanic rock, which carries the Comstock Lode. A. H. 
90. The last rail completing the Pacific railroads, from Omaha to San Francisco, was laid May 

10^1860. 
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Idaho. 



Union Paeftfto BnOromd.— GwillmMii. 

Ms. Utah and Northern Diriaion. • i Alt. 



182 
142 
148 
165 
166 
179 
191 
205 
215 
222 
285 
248 



272 



MoOammon. 
Inkone. 
Port Neuf. 
Pocatello. 
Ross Fork. 
Blackfoot. 
Basalt. 
Eagle Rook. 
Payne. 
Market Lake. 
Hawgood. 
Camas. *»*> 
Dry Creek. 
Hi^h Bridge. 
China Point 
Beaver Canon. 
Pleasant Valley. 
Monida. 
Williams. 



4766 

Cambiian in hills. 
Quat'y on basalt **•• 

If 4462 

cc 4806 

Basalt *«»» 

*i 4714 



« 



4761 



B*slt oov. 19 0. PlVne. 



<( flOS8 

Drift and Basalt 

4809 



Montana. 



Uaion Pacific Railroad.— Om^imMd. 

Utah and Northern DiTision.8 1 



800 
828 



848 
878 
882 
894 
410 
417 
421 
448 
454 



Spring Hill. 

Dell. 

Red Rock. «•<>< 

Grayling. 

Barratts. 

Dillon. »io« 

Melrose. 

LowelL 

Feely. 

Silver Bow. 

Butte City. 

Stuart. 

Deer Lodge. 

Garrison. *•** 



6887 



Carbonifer's in Mts. 
Pal'z'c and ign's rooks, 
[and Arch, in hills. 
19 c. Pl'o'ne, Pals. L s. 

8191 



Granite. 



8844 
8484 



4889 

Northern Pacific R. R. 



Wyoming. 



Union Padflc Railroad.— OmtlfMMcl. 

Oregon Short Line. 8 8 



876 
891 
900 
918 
920 
925 
932 

947 
959 



Granger. •••* 

Nutria. 

Waterfall. 

Ham's Fork. 

Twin Creek. 

Fossil. 

Nugget. 

Sage. 

Beckwith. 

Cokeville. ««oi 



19 a. Bridg'r (Eocene.) 

« 6816 

Qu. OTcr Wasatch. • » • « 

<l 6888 






6668 



Jura. Trias. 
Qu.overl8d.Lar.«5»a 

« 6 2 7 

Qu. over Jura. Trias. 



Idaho. 



Union Paoific BallroacU— GbnlimMti. 
Ms. OrttgonShortLine.88 Alt. 



968 

974 

984 

991 

997 

1002 

1005 

1020 

1021 

1026 

1088 

1058 

1060 

1067 

1072 

1078 

1090 

1099 

1109 

1115 

1124 
1182 
1148 
1156 
1165 
1179 
1188 
1197 
1218 
1226 
1282 
1241 
1249 
1261 
1269 
1279 
1290 
1298 
1805 
1812 
1824 
1884 
1848 
1858 
1876 
1878 
1887 
1391 
1407 



Border. 

Nupher. 

Dingle. 

Montpelier. 

Piscadero. 

Oasis. 

NoTcne. 

Stock Tards. 

Soda Springs. 

Crater. 

Squaw Creek, 

Laya. 

Topaz. 

McCammon. 

Onyx. 

Inkoxn. 

Pocatello. 

Michaud. 

Sunshine. 

American Falls. 

Napata. 

Wapi. 

Minidoka. 

Oniona. 

Kimama. 

Owinza. 

Waucanza. 

Shoshone.** 

Toponis. 

Bliss. 

Ticeska. 

King Hill. 

Glenn's Ferry. 

Medbury. 

Reverse. 

Mt. Home.*B 

Cleft. 

Nameko. 

Bisuka. 

Owyhee. 

Kuna. 

Nampa.*' 

CaldweU. 

Parma. 

Ontario. 

Payette. 

Crystal Springs. 

Weiser. 

Old's Ferry. 

Oregon Line. 



jl6-17Jura.Tria8.««" 

20.0Yer " ««*i 

M ft048 

20.overSaltL.Ter.»»" 

SaltLftkeTer. «>•• 

Basalt 

Basalt «^" 

Basalt "«« 
Basalt Cl.inhill8.s^s7 

Cambrian Hills. 

Quat, Basalt «•>« 

Quaternary. *'«* 

(I 4648 

Quat Camb. in hills. 

Quat on Basalt ^^** 

4478 

/Late Ter. or Quat 

\ Basalt** *»** 

« 446T 

ic 

u 4887 

tt 

<i 48T» 

M 4811 

« 4078 

a 897( 

l( 886r 

a 

tt 8069 

tt 8648 

(I 86 6 8 

it 8887 

<« 

tt 8147 

« 

tt 

tt 818» 

tt 

tt 8688 

tt 8489 

tt 8874 

cc 

St 

It 

tt 

tt iita 
it 



31. The geology of raost of the stations on the Utah and Northern Diyiaion is given by 
Mr. Hague, bat the editor has not been able to obtain complete aasignments of formations. The 
geology of some parts of the great West has been necessarily done in something of a reconnoissanoe 
way, and often before the railroads were located, so that accurate statements are Impossible. The 
altitudes hare been kindly fUmlshed by Mr. Henry Gannett, Chief Geographer, \J.&, Geologioal 
onrrey* 
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Union Faolfio ISallroad— Continued. 

Oregon Short Une,— Continued, 
Ms. (Wood River Branch.) Alt. 



u 


Shoshone. 


Quat. Basalt s^^s 


14 


Pina. 


(( 


80 


Tikiira.»« 


it 4S81 


87 


Picabo. 


c( 48S9 


62 


Bellevue.«» «!»• 


Quat. Stratified Df t 


67 


Hailey.«y 


« 6844 


69 


Ketchum." 


l« 6885 


Wyoming. 


Cheyenne and Nc 


>rthem District. 8 9 





Cheyenne. 


19 b. Miocene. 


4 


Ft Russell. 


it 


18 


Silver Crown. 


Granite to 14 c. 


17 


Stone Spur. 


14 0. Upp. C'l. Meas. 


26 


Islaj. 


« & 16 Permian. 


88 


Horse Greek. 


16 Trias., 17. Juras. 


89 


Alius. 


19 c. Plioo., 20. Quat 


46 


Iron Mi. 


14 a. Upp. C'l. Meas. 


61 


Shultz Spur. 


19 b. Miocene. 


60 


Kelley. 


« 


71 


Chug Water. 


•< 


84 


Bordeaux. 


« 


96 


Wheatland. 


(( 


108 


Wendover. 


« 


Fremontt Elkhom and 1 


>f issoori Val.8 9_£ikhom 


Valley Line.— Otrnf) 


'muedfrom Ntbrtuka. 



807 
818 
829 
846 
868 
870 
883 
897 
412 
424 
483 
444 
449 
469 
470 
489 
498 



Valentine, Neb. 

Crookston. 

Georgia. 

Cody. 

EIL 

Merrlma^ 

Irwin. 

Gordon. 

Rushville. 

Hay Springs. 

Bordeaux. 

Chadron. 

Dakota Jo. 

Whitney. 

Crawford. 

Andrews. 

Harrison, Neb. 



« 



19 b. Miocene. 

' it S670 

i 

aoM 

is 

^1 



8547 



« 
it 
II 

l« 
M 

« 8860 

II 8246 

II 

" *20.Q*ty. 
u 

i< 



Wyoming. 



Fremont, Elkhom and Missouri Val. 8 o—Elkhom 
Ms. Valley Line. — Continued frmn NebraaJM. Alt 



609 
620 
629 
688 
646 
664 
666 
676 
684 
697 
604 
606 
680 



Van Tassell. 

Node Ranch. 

Lusk. 

Manville. 

Eeeline. 

Lost Spring. 

Fisher. 

Irvine. 

Douglass. 

Fetterman. 

Wolcott 

Glen Rock. 

Casper. 



14o.U.CTtol8a.*»»'^ 
i( 

18b. Cret ^oo^^ 

18a.and 18 c. Cret 

18 c. Cret 

18 d. Cret *"» 

18 b. Cret 

« 48ia 

18 c. Cret 

18 d. Cret 
<i 

Granite. 18 c. «"» 



Utah. 



Denver Mid Bio Griuide Railroad. 4 o 

Continued from Colorado. 



468iAcheron. 



479 
490 
607 
616 
621 
629 
686 
646 
668 
670 
691 
600 
610 
628 
687 
644 
668 
669 
680 
684 
689 
699 
702 
706 



Cotton Wood. 
Cisco. 
Sagers. 
Thompson's. 
Crescent. 
Little Grand. 
Solitude. 
Green River. 
Desert. 

Lower Crossing. 
Sunny Side, 
Famham. 
Price.* 1 
Castle Gate. 
Pleasant Val. Jc. 
Soldier Summit 
Mill Fork. 
Thistle. 

Spanish Fork.** 
Springville. 
Provo.*' 
Battle Creek. 
American Fork. 
Lehi.*» 



18. Lower Cretaceous. 

l< 48 61 

tt 

u 

M 

M 
<l 
II 

II 40Bft 

II 

CI 

II 

M 
II 

18. Cretaceous. ••«i 

18 Upp. Cret »"» 

Tertiary. ^*»»' 

11 5701 

18 Cretaceous. (?) 
Bonnev'leB.Quat*««'^ 

II 4588 

U 4535 

II 
M 

CI 



32. The geology from Granger to Squaw Creek is by Prot W. B. Soott of Princeton University ; 
thence to Micnaud; it is given on the authority of an atlas of the U. S. Survey, which was made be- 
fore the road was located, and the assignments must, therefore, be taken witn allowance. 

Geology firom American Falls to the Oregon line and on the Wood River Branch is by Mr. John 
B. Hastings, M. E., F. G. S. A, of Ketchum, Idaho. Altitudes on all this line by Mr. Gannett 

S3. These late Tertiary and Quaternary l»salts form part of the great Northwestern lava-flopd» 
of Northern Oftlifornia, Northwestern Nevada, Oregon, Washington, Montana and British Columbia. 
The basalt of the Wood River Branch is of later date than the flow firom Glenn's Ferry westward. 

J. B. H. 

di. Shothone, Shoshone Falls of Snake River, 210 feet vertical altitude in basalt J. B. H. 

86. Mountain Hornet Nampa. Gold and silver mines in Archeean granite in vicinity. 

J. B. H. 

36. Tfkura. From Tlkura to Lava Creek may be seen a ropy lava field of seventy-five square 
miles, almost untouched by the elements, a congealed, black, stormy sea. J. B. H. 

37. BeUevue, ffailey, ^Tefe/^um.— In vicinity, hot springs and argentiferous galena mines in 
Silurian limestone and slates and various free milling silver ores in Archean granites. Tertiary 
trachytes. J. B. H* 
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and Bio Grande Railroad. 

Continued from Colorado. 



Alt 



718 
724 
728 
785 
748 
760 
764 
764 
771 



Draper. 

Bingham Jo. 

Germania. 

Salt Lake. ^^ 

Wood's Crossing. 

Farmington. 

Kaysville. 

Hooper. 

Ogden.** 



Bonnevle B6d8.Qaat. 



« 
it 

u 

M 
M 
« 

CI 



4186 
4t87 



Coal Branch. 




14 
19 



Pleasant Val.Jc. 
Schofield. 
Mud Creek. 



18. Upper Cretaceous 
<i 



tt 



Bingham and Alta Branch. 





18 
21 
29 



Salt Lake. '^ 8 
Bingham Jo. 



Bingham. 



Sandj. 

Wasatch. 

Alta. 



Bonnevle Beds. Quat. 
« 

14. Carboniferous. 

Bonney'le Beds. Quat. 
Granite. 
Devonian. (?) 



Utah Central Railroad. 40.46 




16 
22 
26 
26 
87 
43 
44 



Ogden.** 
KajsyiUe. 
Farmington. 
Centreyille.** 
Wood's Crossing. 
Salt Lake City.«* 
Francklyn. 
Germania. 



20. Quaternary. 



« 

« 
<l 

tt 
<( 



4808 
4298 
4261 
4258 

4299 
4261 

4242 



Ms. 



Utah Oontral Railroad.40.46 

Oontinued. 



Ali 



46 Loyendahl*8. 
49 Junction. 


20. Quaternary, ^a^^ 


60 
54 
68 


Sandy. 

Draper. 

Lehi Junction. 


« 4899 
M 4448 

« 4517 


71 


American Fork. 


€t 4564 


74 


Pleasant Groye. 


« 4495 


86 


Proyo. 


« 4456 


90 

96 

108 


Springyille. 
Spanish Fork. 
Payson. *»*• 


tt 4481 
« 4498 

20. Bonneyille Beds. 


108 
120 


Santaqnin. 
Mona. 


20 Quaternary. *«i» 

«< 48 5 9 


128 
142 


Nephi. 
Juab. 


« 6 56 
« 5 018 


161 


Mills. 


« 4852 


167 

186 


Lemmington. 
Riyerside. 


20. Bon'yaeBed8.*«»* 

M 45 8 8 


194 


Deseret 


« 4541 


218 


Neels. 


« 4856 


241 


Black Rock. 


tt 4799 


268 


Milford. 


tt 4908 


280 


Frisco. 


Volcanic. •»" 



Utah and Nevada Ra|lwa7.40 




12 
18 
20 
82 
87 



Salt Lake.^s 

Chambers.** 

Garfield. 

Lake Point** 

Tooele. 

Terminus. 



20. Bonneyille Beds. 

14. Carboniferous. 
tt 

tt 

20. Bonneyille Beds. 

tt 49 91 



38. Ketehwn, Near static* at Wood River bridge hornblende-andesite. At head of Wood 
Biver valley and vicinity many gulches contain deposits of extinct slaciers. including glacial lakes 
vith Ohinoak salmon and smaller salmon (oncorhynehut nwka) locally called redfisii irom the color. 
Tertiary trachyte underlies stratified drift J. B. H. 

39. Cheyenne and Northern, and Tremont, Elkhom and Missouri Valley are by Prof. G. £. 
Bailey, of the Dakota School of Mines, Rapid City, South Dakota. A portion of the latter road 
should be in the Nebraska chapter, but was overlooked when that chapter was printed. 

40. By Mr. G. K. Gilbert, Geologist, U. S. Geological Survey. 

41. From Acheron to Price the road follows a great monoclinal valley overlooked on the north 
by the Book Cliffs (Cretaceous.J G. K. G. 

42. The nortl) end of the Oquirrh Range from Chambers to Lake Point is finely carved by old 
shore lines of Lake Bonneville. These extend up to 1,000 feet above Great Salt Lake. G. E. G. 

43. From Spanish Fork to Lehi the road is in Utah valley and commands a view of the old 
shore lines of Lake Bonneville. A large delta of the old lake forms the terrace near Prove. 

G. K. G. 

44. There is a profound fault along the western base of the Wasatch range. The hot springs 
close to the track between Salt Lake City and Wood's Crossing rise on the fault line. G. K, G. 

45. Ogden. View of Wahsatch Mountains to east, a very nne range, as seen in afternoon lighti 
when eastern train arrives ; southeast, Archeean, with Weber Canon cut in it, through which the 
railroad has come out into valley; east, ** Fault Canon,*' faulted Cambrian lying on Archeean, recog- 
nized by color: Ogden Canon; northeast, Eden Pass, another fault; north and north-north easL 
Paleeozoic rocks on Archsean. Lake terraces show all along base of mountains, by gray horizontal 
line, very distinct. W. M. Davis. Jr., of Harvard College. 

46. Utah Central Railroad, Leaving Ogden and rounding long Quaternarv slope south of 
Weber River, a long stretch of Wahsatch range comes into view. From Fault Canon, north; 
Archaean, at base; Paleeozoic, above; between Fault Canon and Centreville station, including 
Weber Canon, all Archsean. Then begins the great synclinal, as seen from along here. The north 
end, a little south of east from Centreville (Cambrian to Carboniferous) shows on top of mountains; 
and the south end. Twin Peaks (Cambrian), and Lone Peak (granite intruded through Archeean), 
in farthest distance, showing over lower Tertiary hills south of (Tentreville. The axis of the 
synclinal (of solt, Mesozoic rocks) being low and hidden. The old lake terrace is very clearly 
seen. W. M. D. 

47. CentrtviUe to Salt Laka Oitv. Around west base of hills, formed of Palesosoio rock, dipping 
south (part of synclinal];, overlaid by uncomformable Tertiary rocks. W. M. D. 
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Ms. 



San Pete TaUey Railroad. 4 o 



Alt. 



Nephi. 

Fountain Green. 
Moroni. 



20. Quaternary. 
19. Tertiary. 



6066 



«< 



Union Pacific Railroad. 4 o—OmMntMci. 
Echo and Park City Branch. 





B 



£v/ho. 



6480 



Grass Creek Jo. 

6 Coalville. 

13 Wanship. 

20; Atkinson. 

27|Park City. 



Wasatch; Tertiary. 
18.Upp. Greta. 



SS20 
5696 

6864 

14. Carbonifer*B. •*•* 

6861 



M 



M 



« 



Nevada. 

Bnreka and Palisade Railroad. 49 




12 
28 



Palisade.»o 

Eyans. 

Box Springs. 



Rhyolite. 

20, Quaternary. 



48Ui 



it 



Nevada. 



Ms. 



Bnreka and Palisade Railroad.4 s 

QmHrtuid, Alt. 



37 
50 
60 
63 
78 
90 



Mineral.'* 
Alpha. 

Garden Pass. 
Summit* a 
Diamond. 
Eureka.** 



20. Quaternary. ***» 

f ( 8 911 

« 

« 6 041 

Pumice and Tufa.«»'^i 



Virginia and Tmckee Railroad. 4 9 




11 
21 
80 
89 
62 



Reno. 

Steamboat.*^ 

Franktown. 

Carson** 

Eureka. 

Virginia.** 



20. Quaternary. **•» 
Hot Springs deposits. 
Metamorphlo rocks. 
19c.HumVtPlio.*«»« 
20. Quaternary. 
Andesite. *»0 5 



48. Salt Lobe Oiiy, Walk north, one hoar, to Ensign Peak, (or better, an hoar ftirther north* 
east, to point whence northeast can be seen also— giving fine view in all directions.) The Wah- 
satch range fills the east, from north to south. Other moantains are : Northwest, Antelope Island, 
in lake. Archssan ; north-northwest, beyond Antelope Promontory Mountains and Island : west. 
Lakeside, Stansbury and Cedar Mountains; southwest, Oqairrh Mountain; west^outhwest, Aqui 
Mountain; south. Pelican Mountain, (beyond Traverse)— Carboniferous, all running north and 
south' south. Traverse Mountains, east and west— Trachyte— cut through in middle of River 
Jordan, coming from Utah Lake (fresh of course), north to Great Salt Lake. From Ensign Peak 
can be seen the ci^; the fertile valley of the Jordan (fertile from irrigation); the lake; Camp 
Douglas (U. 8. troops) on terrace east of^and commanding oity; Emigration Canon, through which 
the Mormons first came to the valley. Salt Lake Is better than Colorado Springs for excursions. 

49. By Mr. Hague. 

00. PaUtade. Andesite and basalt near by. A. H. 

61. Minorca, Devonian limestones in the hills of the Pinon Range. A. H. 

62. Summit. The railway crosses a low pass of the Pinon Range. A. H. 

63. JRureAxB.— All the cbsuraoteristio types of the volcanic rocks of the Great Basin occur in the 
immediate neighborhood. A. H. 

64. SUamboaL Well-known steamboat springs depositing Silica. Andesite near the railway. 

A. H. 

65. Gterson. Fossil remains in the sandstones near the Prison. A. H. 
68. Virginia, The fieuaaous Comstook Lode is here, an excellent place to study the volcanio 

rocks of the Great Basin. A. H. 

Lake BonntvUle is the name given to the great Quaternary lake, whose boundary has been 
traced bv its shore lines and deposits to and into Nevada on the west, Idaho on the north, as far 
east as Salt Lake City and in bays of which Utah and Sevier Lakes are the remnants, to the south 
as fJEu: as Friseo. The Great Salt Lake is the reduced remnant of this great sheet of water. The 
highest, or Bonneville, shore line is 1,000 feet above the level of Great Salt Lake, and is one of the 
most conspicuous water lines. Of the numerous lower lines, marking the heights at which the 
water lingered, one lying 400 feet below the highest is called the Prove shore line. Between the 
Bonneyille and Provo lines are four or five prominent lines. 

The following, from Mr. G. K. Gilbert^s report on Lake Bonneville, gives, in a general way, 
Its origin. *'The lowlands of the * Great Basin* are valleys without drainage to the ocean, and 
when the climate of the Glacial Epoch gave them a more generous supply of moisture, the surplus 
*Tis accumulated in their lower parts in quantities which bore a definite relation to the climate. 
When for centuries the climate became more humid, the lake rose and encroached upon the land, 
and when the reverse was true and aridity prevailed, they dried away and the land was laid bare.** 
The origin and history of the great lakes of former periods is a subject of absorbing interest to the 
student of geologio solence, and none offers a better field tlian Lake Bonneville.— {Ed.] 
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Oregon,^ 



Oreeon A Callfoml* Ballroad* 

Ms. (Up the Willamette Valley.) 



Alt 







7 
11 

16 



20 



25 



29 



88 
40 



53 
61 
67 

72 



81 



Portland. 



Milwaukee. 
Clackamas. 

Oregon City. 



Rook Island. 



Canby. 



Aurora. 



Hubbard. 
Gerrius. 



Salem. 

Turner. 

Marion. 



175 



ai8 



SOS 

sio 



187 
810 
822 



Jefferson. ««* 

(Exposure a mile 
above the town 
on the Santiana 
River.) 

Albany. 



^ Hills on west. Basalt 
alluvial gravel 
plain east. 19 b. 
Miocene fossils in 
the river bed. *» 
Basalt hills. ^^f 

tt 184 

{Bed of riverand hills 
on both sides col- 
umnar basalt. * ' 

' A transverse dike of 
trap, with amygda- 
loid. Hills of basalt. 
The bed of the river 
and the now widen- 
ing valley of 20 
Post Pliocene con- 
tain abundant fos- 
sil remains of hoSi 
latifrouSf elephas, 
mastodon and 
horse. 

The streams here to 
right and left ex- 
pose the 20. Post 
Pliocene mud. 

f The river bed is 20. 
Post Pliocene. The 
hills are rich with 
19 b. Miocene ma- 
rine fossils. 

A ridge of dark col- 
ored 19. Tertiary 
crosses the line of 
travel here — rich 
in fossils. 

f The above rock seen 
\ across the river. ^ » « 



Oregon A California Bailroad. 

Ms. Continued. Alt. 



87 

98 

106 

110 



124 

185 
146 
148 
166 
161 
181 
200 

218 

231 
267 

296 



320 



336 



340 



349 



Tangent. 
Halsey. 
Harrisburg. 
Junction. 



169 

807 
882 
845 



Eugene. 

Creswell. 

Latham. 

Divide. 

Comstock. 

Rice Hill. 

Oakland. 

Roseburg. 

Dillard. 

Riddle's. 
Glendale. 

Grant's Pass. 



Gold Hill.« 



Medford. 



Phoenix. 



686 

657 



Ashland.*** 



' An extended bed of 
an ancient inland 
sea, named by Prof. 
Condon "TheWilla- 
mette Sound," with 
abundance of 19. 
Tertiary fossils. 

The hills again with 
abundant 19 b. 
Miocene fossils. ** ' ^ 

{Volcanic tufas and 
porphyries. 
{Carbonaceous shale^ 
with coal 18. Cret. 



{ 



« 



450 
485 



Metamorphio. 



{20. Quaternary of 
L. Umpqua Valley. 
Metamorphio &. Slate. 
Metamorphic. 

18. Cre. in foothUls. 
Slate and L s. 17. 
Jur. 16. Tri. age. 
18. Cretaceous along 
foothill; older in 
the mountains. 
20. Quaternary and 
19. Pliocene of 
Rogue River Val'y . 

and distant hills 
Creta. to J. Trias. 
End of Rogue River 
Valley, mountains 
.n sight. 18. Creta. 
to 17. Jur. 16 Tri., 
slates, 1. s. & gran- 
ite. Liskiyon Mts 



1. Furnished for this work by Prof. Thomas Condon, of the Oregon State University, Eugene 
City, Oregon, the State Geologist. 

2. Gold HUl to A8?Uand. Gold mining Auriferous slates. 

3. Notes on this stage line are by J. S. Diller, of U. 8. GeoloKlcal Survey Corps. 

4. Ashland, Liskvon Mountains and hills, west of road, cniefly of eranite and Metamorphio 
rocks ; those on east cniefly Cretaceoas strata and lavas (basalt and andesite). 

6. Yreka. Cretaceous fossils (chico group) eight miles northeast of Yreka. 

Scott*s Mountains, chiefly Metamorphic rocks, serpentines and granites. 

Six miles northwest of Gazelle, at Cave rock, ooarse conglomerate of Cretaceous shore line 
against Scott Mountains. Three miles west of Gazelle Carboniferous limestone with fossils. 

Shasta Valley, Remarkable for great number of volcanic cones. Grand view of Mount Shasta. 

6. Ascent of Mt Shasta from Sissont, by good trail to camp at timber line, three hours ; to 
summit A:om camp about six hours, partly on horseback. Glaciers and cafions on north and east 
Bides of mountain. One of the flnest volcanic cones in the world. Shasta chiefly Hypersthene 
andesite. Sugar Loaf is of Hornblende andesite. Mt. Shasta, 14,442 feet above tide, or nearly 11,000 
above Benyrale. Dr. G. W. Dawson says, in its grand isolation, and the remarkable symmetry of ita 
conical form, it is very lAipressive. 



OREGON. 



817 



StrnXhuTL. pAcifio Railroad. 

Sis. San Francisco and Portland Line.i o Alt 

» : 




86 
54 

76 
98 

125 
184 



Ashland^ 

Hombrook. 

Montague. 

(Yreka.') 

Sission.* 

Dunsmuir. 

(U. Loda Sp'B.») 

uibson. 

Delta, GaL 



See Notes. 

M 
U 



M 

m 



Oregon Central Ballniadi 



6 
9 



11 
16 
24 
29 



82 

48 



Portland.' 

Summit. 
Boss Landing. 



Beayerton. «i« 
ReadsYille. s^s 
HiUsbaro. !*• 
Cornelius. «•<> 
For*st ar*Te.i»* 



Gaston. 
St. Josephs. 



{Hills of basalt, over- 
lying 19 b. Mio. ^s 
salt 

' To Forest Grove over 
the bed of the 20 
Post Miocene in- 
land sea, connected 
with the main one 
of Willamette Val- 
ley, through the 
Twalatin and Ghe- 
halem Valley. 
f Hills of fossil rock 
i right and left, 19 
( b. Miocene. 



806 



it 



158 



Oregon Battway and Navigation Go. 



1416 
1428 
1436 
1448 
1451 



Huntington, Or. 
Weatherby. 
Durkee. 
Unity. 
Pleasant VaL 



See Note 9. si^o 

M SS96 

M 2S60 

M 81S8 

« 8750 



Oregon Sallvray nd Navigation Co. 
Ms. QmUnued. Alt. 



1458 
1457 
1468 
1474 
1488 
1498 
1508 
1515 
1522 
1684 
1540 
1548 
1657 
1658 
1568 
1578 
1586 
1589 
1590 
1697 
1605 
1608 
1615 
1618 
1627 
1684 



Encina. 

Norton. 

Baker City. 

Hames. 

North Powder. 

Telocaset. 

Union. 

La Grande. 

Hilgard. 

Eamela. 

Meacham. 

Laka. 

North Fork. 

Wilbur. 

Mikecha. 

Cayuse. 

Mission. 

Pendleton Jo. 

Pendleton. 

Bamhart. 

Yoakum. 

Nolin, 

Echo. 

Foster's 

MaxwelL 

Umatilla Jo. 



See Note 9. 



u 
u 
u 
« 

u 

« 

a 

M 

a 

M 
M 

m 
u 

M 

m 
u 

M 
M 
M 
U 
M 
M 
M 






Heppner Branch. 




10 
25 
30 
89 
46 
55 



Arlington. 

Willows Jo. 

Cecils. 

Douglass. 

lone. 

Lexington. 

Heppner. 



See Note 8. 

«• 841 

« 689 

M y88 

4t 08 V 

« 1485 

« 1905 



7. UpjMT Loda Springs, Near Upper Loda Springs, an ancient Lava stream Arom Mt Shasta 
enters the Cafion of the Sacramento River, which it follows tor nearly 60 miles. Lava seen at many 
places clinging to sides of old Cafion, especially near Delta. 

8. Dr. Dawson discovered in Oregon, west of the Cascade Moontains, no traces of general 
glaciation or deposits like northern drift. There is a remarkable absence of any well marked ter- 
races or benches, althoaeh the bottoms of the valleys suggest that the sea may have at one time 
flowed into them. The almost complete absence of lakes or ponds is very remarkable, and con- 
trastfl strongly with the innumerable lake basins of British Columbia. The drift appec^s at Taooma 
and other places in Washington. 

9. This line of the Oregon Railway and Navigation Co. traverses a region covered bv the great 
lava sheet, hut Just what formations are exposed at given stations can not be determined from any 
sources at the command of the editor. Prof. Condon's notes, the eeneral note 39 on the Northern 
Pacific, and Mr. Willis* notes on pages 266 and 266 will throw some Tight on the geology of this sec- 
tion. Other lines of the Oregon lUilway and Navigation Co. will be fomdin the chapter on the 
Northern Pacific J. R. M. 

10. The notes on this line were prepared before the road was built (see Note 3,) and as they are 
931 that I can obtain for this line I have inserted the old stage stations in parentheses. J. R. M. 
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19 c. Pliocene. 
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19 b. Miocene. 
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1 19 a. Eocene. 
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18. Cretactout* 


W. of Sierra Nevada. 






17. Jurassic. 


W. and E. 


of Sierra Nevada. 




16. Triassic. 


If 




II 




14. Carboniferous* 


E.of 
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13. 8ub*CarboniferouSi 


W. and E. 








9-11. Devonian. ? 


E.of 








5-7. Siiurlan. ? 


II 








2-4. Cambrian. ? 


II 








1. Archaean." 


W. and E. 







•Bxplaoatory Mote. This chapter was prepared by my father jast before his death, princi- 
pally from notes ^limished by Dr. J. O. Cooper, whoite name is given at note I as the authority for 
most of the chapter. Through some misunoerstanding the plates were made before Dr. Cooper bad 
finally corrected the proofii, and in the haste to release the type an unusual number of errors, most 
of them in orthography, were overioolced. Many of these are apparent and need no fUrttier explan- 
ation ; others are explained in the errata at the end of the chapter. While it is thought best to 
publish the chapter as it stands, it is only Just to Dr. Cooper to say that he is in no way responsible 
for the insertion of^ or the statements in, any of the notes or tables, except his own, also that he 
would make some alterations, based upon recent investigations, if the whole chapter were revised. 
J. R. M. 

General Note on the Topography of California. 

The two prominent features, extendlnjg through nearly tne entire length of the State of Califor- 
nia are the snow-capped range of the Sierra Nevada on the eastern border, and the low Coast 
Range, or rather belt of ranges, bordering the sea coast on the west. Between the two lies the great 
yalley of California, drained from the northward by the Sacramento, and from the southward by the 
San Joaquin rivers, and these uniting near the middle of the length of the valley, pass westward 
through the narrow Strait of Garquines into San Francisco Bav, and thence through the Golden 
Gate into the Pacific Ocean. These two rivers receive nearlv all tneir waters f^om the Sierra Nevada, 
the streams fiowing landward from the Coast Range being insignificant. The main drainage of the 
Ooast Range is to seaward, through many small rn^ers bordered by fertile vallevs. The immediate 
coast is mostly abrupt and rockv and frequently mountainous. The Great Valley, from the Tejon 
Mountains on the south to Red Bluff on the nortn where the valley proper terminatcis, is about four 
hundred miles in length, and its width varies from over sixty to somewhat less than forty miles. 
The northern part, or Sacramento Valley, is about 160 miles long, firom Red Bluff to the Calaveras 
River, and is seven miles wide at the head, widening in three miles to fifteen, and then expanding 
suddenly to about forty miles. The southern or Ban Joaquin valley is two hundred and forty miles 
long, and its prominent topographical feature is the Tulare Lake and the basin surrounding it. — 
B. TK. Utigard, in Cotton B^part of U, 8. Census. 

General Kote on the Geology of California.— Broadly speaking the Cbatt Range of Cali- 
fornia consists of Tertiary and Cretaceous, mostly sandstones and calcareous clay slates, almost 
everywhere greatly disturbed* folded^ and frequently highly metamorphosed, and traversed by 
dikes of eruptive roctcs and upheaval axes. In the portion north of San Francisco these are fre- 
quently by tufiaceoua and scoriaceous, or crystalline lava fiows, emanating from distinct volcanic 
vents now extinct. 

In contrast to the Coast Range the Sierra Nevada has in general a central axis of granite or 
other rocks, occasionally traversed by volcanic vents, on the flanks of which lie more or less crys- 
talline and metamorphic slates or schists of Palceozoic, Triassic, and Jurassic age» with edges up- 
turned at a high angle or sometimes vertical. Abutting against this, the proverbial "bed rock" of 
the California miners, there lies on the border of the great valley strata of marine deposits, mostly 
of the Tertiary, but northward also of the Cretaceous age, which are but slightly disturbed, and into 
which the rivers flowing from the Cations of the Sierra nave cut their immediate valleys, flanked by 
bluffs Arom forty to seventy feet high. From opposite San Francisco northward, on the lower foot 
hills, appear immense gravel beds, mostly gold DCAring, and these are partly over-laid by eruptive 
or volcanic out-fiows and tufaceous rooks, also accounted as belonging to the Tertiary age. In the 
northern portion of the Sierra region the eruptive rocks become more and more prominent, cover- 
ing an enormous area called the "lava bed** in the northeastern part of the State, and. as in the 
Cascade Range, in Oregon, forming the body of the comparatively low range, upon which the yol- 
canic oone of Mount Shasta is superimposed. (See Note 89 on Northern Pacific Railroad.) 
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638 
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660 
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718 
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815 
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Arcade. 
Sacramento. 



Sacramento. 
Elk Grove. 
Gait 

Stockton.* 
Lathrop. 

Banta. 

Triicy. 
Byron. 
Antioch. 

Martinez. 

Port Costa. 
San Pablo. 
Oakland. Pier.* 
San Francisco.^ 
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28 
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20. Quaternary. 

{19. Tertiary, Plio., 
19 b. Miocene & lig- 
nite, 19. Eocene(? )» <> 
20. Quaternary. 



a 



it 



{ 



18. Cretaceous and 

19. Eocene. 
18. Cretaceous. 
20. Quaternary. 

it 14 

18. Meta. Cretaceous. 



Apart from the Cretaceous and Tertiary beds on the borders of the great yalley, there are within 
the valley terraces and bench marks showinK the existence in QiMtemarv times of a great fresh* 
water lake, which was subsequently drained oy the erosion or breaking, first of the Strait of Car- 
quines, ana altimatelv of that of the Golden Gate. Prior to the latter eveni, the dndnage of the great 
▼alley passed through the Santa Cfara and Pajaro valleys into the Bay of Monterey. The latest sur- 
face deposits are in the San Joaquin valley, mostly sandy, and in the Sacramento valley more com- 
monly cl^ ** adobe,** corresponding to the composition of the Coast Ranges opposite to each district. 
r^E. W. JuUgard, in Census Cotton Report. 

As the railroads are nearly all constructed in the valleys on the Quaternary formations Just 
described, there is very little variety in the tabular list of formations passed over and immediately 
adjoining the railroads. The notes on a4Jacent mountains impart some interest to tbe country for 
the geologist. 

1 . By Dr. J. G. Cooper, of Hayward*8, Cal.. late Assistant State Geologist under Professor Whitney^ 
with some notes derived firom Prof. E. W. Hilgard's U. S. Census Cotton Report, and other sources. 

2. Tertiary. Both marine and fresh water in the Coast Range and Sierra Nevada Mountains, but 
not yet deflnea and much of it volcanic. 

3. Archaean. Much of the Granite is also eruptive (19. Tertiary), but may be remelted Archeean. 

4. Boca to Cisco. Volcanic and glacial, with 1. Arcneean (granite) and metamorphosed rocks of 
uncertain age. Metalliferous but not rich. Mt. Stanford, northward, is 9,600 feet high. 

5. Emigrant Gap to Auburn, Glacial and detrital above lA. Triassic and 17. Jurassic sandstones, con- 
taining most of the gold mined on the western slopes. A fine iron mine seven miles north of Auburn. 

6. Newcastle to EockUn. Detrital above 1. Archeean granite, surface mining lor gold, platinum^ 
telburet of silver and nickel. Diamonds also occur in small quantities. 

7. Antelope. The mountains to the east produce lime, marble, copper ore and some lignite (19 o. 
Pliocene.) 

8. Stockton. Mt. Diablo, 3,876 feet high, is in full view and easily ascended from near the coal mines* 

9. Oakland and San Francisco. The Oolden Gate and Bay of San Francisco. This Bay has been 
celebrated, from the time of its first discovery, as among the finest in the world, and is Justly entitled 
to that character, even under the seaman's view of a mere harbor. But when all the accessory 
advantages which belong to it are taken into the account, it rises into an importance far above that 
of a mere harbor. The Bay of San Francisco is separated from the sea by low (Cretaceous) mountain 
ranges. Looking from the peaks of the Sierra Nevada, the Coast Mountains present an apparently 
continuous line, with only a single gap, resembling a mountain pass. This is the entrance to the 
great bay, and is the only water communication from the coast to the interior country. Approaching 
from the sea, the coast presents a bold outline. On the south the bordering mounudns come down 
in a narrow ridge of broken hills, terminating in a precipitous point, against which the sea breaks 
heavily. On the northern side the mountains present a oold promontory, rising in a few miles to a 
height of two or three thousand feet Between tnese points is the strait, about one mile broad in the 
narrowest part, and five miles long from the sea to the bay. This passage is called the Golden Gate. 
The form of the entrance into the Bay of San Francisco, and its advantages for commerce, suggested 
the name long before the discovery of gold in California, and by analogy to the Golden Horn of Con- 
stantinople. Passing through this gate, the bay opens to the right andleft, extending in each direc- 
tion about thirty-five miles, haying a total lengtn of more than seventy, and a coast of about two- 
hundred and seventy-five miles. It is divided by straits and projecting points into three separate 

\ bays, of which the northern is called San Pablo, the middle one Suison, and the southern San 
Francisco. Within, the view is that of an interior lake of deep water lying between parallel ranges 
of mountains, rising two thousand feet above the water, and behind the rugged peak of Mount 
Diablo, thirty-seven hundred and seventy feet high, over-looking the bay and surrounding country. 
Islands, which have the bold character of the shores, some mere masses of rock, and others origi'^ 
nally grass-covered, rising to thie height of three and eight hundred feet, break the surface of the- 



bay, and add to its picturesque beauty. 



J. C. Fbemont. 
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Oakland Pier.<» 
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* The road to Tosemite Valley is from this place. 



10. San Franeiaeo. The rock on which the cij^ rests belong entirely to the metamorphic-creta- 
ceous series, and is not the Lignite or Eocene, or Tejon beds which bear the coal, as given in the first 
-edition. H. W. Tubnuu 

11. The islands in the bay are all like San Francisco in structure. 

12. Elmira to Sacramento. The coast range westward, 6,000 to 8,000 feet high, is little explored, 
bat resembles that south of San Francisco Bay, with much more volcanic, and towards the north 
auriferous, but only granitic or metamorphic rocks, containing the gold quartz, underlie the creta- 
ceous, as far as now known. 

13. Tormay. Fossils of both formations are more plenty and better than elsewhere near San 
Francisco Bay. 

14. ComwaU. Good fossils are to be found in Kirker*s pass, three miles south of Cornwall. The 
•coal mines, five miles south, are not now worked, but a ride to the summit of Mt. Diablo, ten miles, 
is interesting. 

15. Latnrop to OoaJim. The ** High Sierra," 14,000 to 16,000 feet, can be seen on clear days. The 
'mountains eastward have the same general character as on the line from Boca to Sacramento, with 
the addition of some 18. Cretaceous uplifts near base. 

16. Salida. Table Mountain, maae famous by Bret Harte's humorous poem, rising some 2.000 
feet above the Stanislaus river, has a length of about 90 miles, its flat top being firom 1,200 to 1,800 xeet 
wide. A prominent feature in the topography of Amador, C«laveras and Tuolumne counties is the 
'Occurrence of belts of lava-capped hills and mountains, as well as deposits of other volcanic material, 
-the remains of what were once lava flows from the Sierra mountains westward. The Table Mountain 
-ia a flow of lava, originating in the lofty volcanic region beyond the ** big trees ** of Calaveras. 

17. Tipton. A great bed of mi^nesite twenty miles east 

18. Sumner. A great vein of antimony overlies 40 miles due south near Mt. Finos, 6^000 feet ; 
-elevation of mountain being 7,000 feet. 

19. Pam]^. For several miles east the roads pass through bills of 19. Pliocene^ Tertiary gravels 
-«nd clays, with volcanic and other detritus overljring metamorphio shales, eto^ that may be 18. 
-Cretaceous or 19. Eocene. 

20. Keene. Broken terraces of 19 c. Pliocene, Tertiary age, chiefly of volcanic materiala for five 
-or six miles. 
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* The railnwd here describes a circle and crosses itself. 



21. Oirard, Beds of IX Lower Carboniferous limestone on granite hills near by, one crossing 
the rcMul: good marble, common, some -vesicular basalt also. 

22. Tehachapi. Gold mines in gravel, and quartz veins near by. 

23. Cameron. The pass througn Sierra Nevada here resembles other sections northward; some 
auriferous slates, 17. Jurassic (?), are worked in vicinity also. 

24. Mojave. The desert region known as the Molave Desert, and east of the Sierra Nevada the 
Colorado Desert or basin, reaches far eastward into Arizona, ana affords, by this route, one of the 
strangest railroad rides in the world. It is a sandv barren waste, interspersed with salt lakes and 
alkali tracts, destitute of all timber growth, except occasional tracts of yucca, small nut pines and 
juniper In the south it is subject to verv freauent and severe sand storms. Enough of it to satisfy 
the traveler is seen along the line of this railroad for hundreds of miles. A boiling Mud Lake u 
only a few hundred yards southwest of the road (See notes 25, 29. 30 and 31.) But probably the culmi- 
nating point of this fearful desert is found in ^ Death*s Yfdley,*' far from any railway station, near the 
eastern line of California. It is four hundred feet below the level of the sea, while out seventy miles 
west of it are clustered a number of the highest peaks of the Sierra Nevada, many of which are from 
12,000 to 16,000 feet in height For 46 miles in length and 16 in width along its centre it is a salt 
marsh with a thin layer of soil, and a large portion of the basin is covered with an incrustation of 
salt and soda several inches thick, destitute of the slightest vegetation. The heat of the vallev is 
fearful during the summer. Whatever may be the rock formation underljring the desert is of no 
importance, as its existence is not due to that, but to the aridity of the climate and to the excessive 
deposits of alkali on the surface and mingled with the superficial formations. For a description of 
the alkali, see note No. 26. 

26. Sosamand. The Alkali, so injurious to extensive regions of the southwest^ has been carefully 
studied in California bv Prof. E. W. Hllgard. His analyses show the presence of from one to four 
per cent of these injurious salts in 100 of soil. Of these salts, from 20 io 60, and in some cases 76 per 
cent., the proportions varying very much in different places, is sulphate of sodium or glauber salt ; 
from 10 to 20, and sometimes 30 per cent, chloride of sodium or common* salt^ from 16 to 60 per cent, 
of carbonate of soda or sal-soda, sometimes Arom five to 20 per cent, of sulphate of potassium, a less 
quantity of carbonate of potassium or saleratus, and other salts injurious to vegetation in various 
quantities, phosphates, nitrates, etc. 

The remedy for the reclamation of alkali lands is. of cour8e,^e leaching out of the injurious salts, 
by flooding with pure water and underdraining. Uniortunately. in many cases, the alkali returns and 
again increases on irrigated lands, rising from below through the agency of the water evaporated on 
the surface, which causes a greater depth of sub-soil to be drawn upon for its alkali, where, too, the 
soil is more highly charged with it than at the surface. The origin of the alkali is not fully deter- 
mined. Professor Hilgard thinks much of this salty matter pre-existed in the geological strata, as 
it is seen to *' bloom out" from the rocks, and that from these it was .continually washed out in Quat- 
ernary times by percolating water, when great liU^es covered the valleys of California, for a time held 
in suspense and then precipitatea, or in some cases bv the drylng-up of the lakes the salts were 
deposited, which are now found accumulated in the soil. But the very great quantities of the alkali 
may be said not to be satisfactorily accounted for. The alkali has a corrosive action upon the root 
crowns and upper roots of plants. It seems that the cotton plants, having long tap roots, it is less 
injurious to them than to others. Another injurious effisct it has in hardening clay soils, producing a 
tiunped condition, instead of the flocculent suite which we see in a well tillea and productive soiL 

26. Aeton. Iron and copper mines occur near here. 

27. S€m Fernando Tunnet. On west side of pass the sandstones reappear with marine fossils. 
Tunnel through 18. Cretaceous and 19. Tertiary hills. 

28. LosAngelea. The hills northward are metamorphic (18.Cretaceou8?)^ith a great 19.Tertiary (19 b. 
IVI iooene and 19 c. Pliocene) basin between them and the range north of San Fernando. To the east more 
metamorphic and granitic.wlth auriferous quartz,copper.etc. The 19.Tertiary contains much petroleum. 

Lo8 Angeles. The traveler f^om the eastward wno has begun to desi^ir of ever seeing anything 
greener than giant cacti and adamantine vegetation which dispenses with water, is agreeably sur- 
prised as he approaches Los Angeles. A drive through the place will enable you to appreciate the 
reasons which induced the Spanish founders to give the city its name. W. H. B. 

Los Angeles to Aana?ieim. Alabaster and gypsum occur in low 19. Tertiary hills near here. 

Los Angefeji to El Careo. About half way the metamorphic and granitic hills approach the road* 
Much 19 b. l^Iiocene Tertiary, with poor lignite, cape these on the west. 

Los Angeles to St. Monica, See note 89. 
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Wilmot 


tt 




694 


Mesquite. 


« 294 


"993 


Papago. 


tt 




708 


a 

Cactus. 


(1 896 


1007 


Pantano. 


tt 




716 


Ogilby. 


u 856 


1016 


Mescal. 


tt 




722 


Pilot Knob. 


l.Aroh.Gran.&VoL"* 


1024 


Benson. 


tl 






ElRio.a9 


« 164 


1084 


Oohoa. 


tt 




• 


Col. River Bdge. 


tt 18 9 


1044 
1054 
1064 
1078 
1088 
1104 


Dragoon Sum't. 

Cachise. 

Willcox. 

Railroad Pass. 

Bowie. 

San Simon. 


tt 




ARIZONA. 


tt 

g£ 




781 
745 


Yuma. 
Araby. 
Gila City. 


20. Quaternary. i*« 

« 144 

" Desert Region. 171 


• • 

tt 
tt 





29. San Oorgonio. Metajnorphic auriferous rocks (secondary) overlying granite, chiefly on the 
west side. San Barnardino Mountain is 11,600 feet high. 

San Oorgonio to M Rio, The railroad plunges into the most remorseless, cruel waste of sand and 
rock I every beheld. It spreads out up to the foot of the rugged hills of the Barnardino ruige, an 
abomination of desolation, compared with which the Lybrian JL>esert is the Garden of Hesperioes. I 
cannot describe, nor could I at any time hope to give an adequate conception of this dreadful wilderness. 
For 107 miles there is not a drop of water to be found, but Nature, as if to take away the reproach of 
permitting such a vast blotch on her fair face, kindly threw in Fata Morgana. We saw with delight 
wide spread lakes, with fairy islands in the midst ; jplacid seas washing the base of the distant huls. 
This baked and dreary expanse extends from near dan Gorgonio nearly to El Bio. 

Wm. Howabd Rxjssxl. 

30. India to FUwi'ng Wells. For 61 miles the road is below sea level, going down to 268 feet on 
the border of 19. Pliocene Tertiary lake bed which contains fresh water fossil shells, and below them 
beds of salt, from being once the head of the Gulf of California ; on its west side are 19 b. Miocene 
Tertiary sandstone strata, with marine fossils, Ijring against east slope of Coast Mountains. Hot 
springs and mud volcanoes also occur in the lake bed near its centre ; some ot our rarest minerals 
are found in the neighboring mountains. 

31. D08 Palmae. A few miles southwest of this place is a broad valley in which is the dry bed 
of a lake forty miles in circumference. Nearly in the centre ot this plain, there is a lake of boiling 
mud about half a mile in length by five hundred yards in width. In this curious caldron the thick, 
grayish mud is constantly in motion, hissing and bubbling, with Jets of boiling water and clouds of 
sulphurous vapor and steam bursting through the tenaceous mud and rising high in the air with 
reports often heard at a considerable distance. The whole district around the lake trembles under 
foot, and subterranean noises are heard in all directions. 

32. Veming. The San Luis Mountains, on the Mexican side of the river, rise abruptly from the 
plaiiK as they run south, and assume by far the most formidable appearance of any range west of the 
Rio Grande. Tombstone mining region is in this mountain. This stupendous range of Mexican 
mountains drops abruptly a few miles north of the boundary, as if to make room for a railroad to 
connect the Pacific and Atlantic states. In fact the original boundary line was changed by a second 
treaty, for the express purpose of securing to the United States this great roadway, for at El Paso 



HEW MEXICO AND ABIZOIf A. 



NEW MEXICO. 

. _ raolfla BBUntaA— Ohl 

(WeelOTn DJTlaloo-) 



18. CretMsoug. '*' 
Baseof 18.Creta."* 



1168 ARIZONA. 




1169 
1178 


16-17. 


Jnra.-Tri»."" 


ilM '"^^ 




;; ;;;; 


1209 






12U 






1287 






1219 




!. •«!> 


1269 
1271 


14. CMbomfeion8*f»f 


!.™ '*"■>■ 




.. 






f 14 Cm., OTWlftid In 
\ places with l»Tft'*'* 


1286 


low 




,»i. 


At 




I iiii 








!*«> 





i 




" !'" 


10 


1 






IS 








38 


j ing." 




" 4"' 


« 








00 








66 








72 








88 








88 








« 


( 






107 








122 
180 


( ^" 




;: 


136 


J liTer B 


ridge. 




146 


' - , „--, 


Water 


*" 



 By Capt. C. E. Putton, U. B. Oeologlit. 
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AN AMEBICAN GEOLOOICAL ,RAILWAT GX7IDE. (GAL.) 



Atbmtle * Pselflo Bidlroad— Gbn. 

Hs. (Western DWteion.*) 



Alt. 



675 
582 
589 
598 
606 
616 
628 
682 
644 
652 
659 
666 
678 
684 
690 
699 
710 
722 
784 
745 
754 
763 
777 
795 
815 



TheNeedle«,Ney. 

Java. 

Ibex, Gal. 

Homer. 

Goff'fl 

Fenner. 

Edson." 

Danby.»» 

Gadiz. 

Bristol. 

Amboy. 

Bagdad.*' 

Sil^ria. 

AshHiU.** 

Ludlow.' • 

Layio. 

Haslett. 

Newberry. 

Daggett** 

Waterman.** 

Hinckley. 

Harper. 

Kramer. 

Rogers. 

Mojaye, Gal.** 



20. Quaternary. 
Desert Region. 



M 
U 
l( 
M 



20. Qua, « 



47^ 

961 

1448 

aixs 

lilt 
a087 
1787 

1. Arch. Gran. « »•** 

« 819 

M 705 

« 611 

« 784 
1867 
1940< 

M 1778 

it SI 76 

U 1868 

M 1816 

« 2002 

« a 1 1 8 

it S 1 9 9 

M 2 2 76 

M 2482 

(( 2 2 81 

« . 2761 



Ms. 



Key. Comntj (N« O.) B«ilrmid««« 



Alt. 




5 
9 
11 
14 
17 
21 
28 



Golfax. 
TouBet 
Storm's. 
Buena Vista. 
Kress*. 

Grass Valley. 
Town Talk. 
Neyada Gity. 



20. Quaternary. 

16. Trias. & 17. Jnras. 



« 



San Franotooo Sf N. P. Badlroad. 



6 

12 
16 
20 
26 
86 
40 



51 
56 



67 

66 
76 
86 



San Francisco. 
Port Tiburon. 
Green Bro. 
San Rafael.** 
MiUer^s. 
Neyada. 
Junction. 
Pems Ghroye.*' 



46Gotate. 



Santa Rosa.** 
Fulton. 



Guemeyille. 



Mark West. 
Healdsburg, 
Clairyille. 
Cloyerdale.** 



18 cMet. Gretaceous. 



« 

« 



20. Quaternary. 



« 

u 
tt 
tt 
tt 
tt 



tt 



tt 
tt 
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 By Dr. J. G. Cooper, of California, late Assistant Geologist under Prof. Whitney. Dr. Cooper 
made a Journey over this route specially to obtain the geology giyen in this table and the notes. 

35 Peach SprvM Best point now known from which to visit the Grand Gafion of the Colorado, 
and the only aocessiole point from which the descent can be m^de, by an easily traveled road, into as 
majestic and peculiar cafion scenery as is anywhere to be seen. The plates and descriptions by Dr. 
J. S. Newbury, in Ives' Report of 1868, give a fair idea of what is to be seen. Altogether there is 
nothing ]^e this cation. The far-famed Tosemite is more beautifUl and more yaried» but not more 
magnificent nor half so strange and weird.— A. G., in Seienee. 

86. The NeMes to Bdaon. Freauent outcrops of Arch»an and Metamorphio rocks near road, also 
erupted lavas and volcanic Cones of 19. Tertiary age, some perhaps 20. Quaternary. ** The Neeoles ** 
themselves are of purple porphyry and trachytic granite worn into shan> pei^s. 

37. Danbu to Baghdad, The road passes through the granite pass of Trovidence Monntains for 
many miles ; the same rocks occur as eastward and containing ores of various kinds. The mountains 
northward resemble those of Nevada, being Paleozoic rocks containing lead and silver, with a little gold. 

38. A»h Hill. The west slope of the mountains descends gradually to Soda Lake, the sink of 
Mojave River. Death's Valley, described in note No. 24, lies nearly due north from Soda Lake, 76 to 
100 miles distant. 

39. Ludlow to Daggett. 1. Archsean Granite metamorphio and 19. Tertiary volcanic jocks lie at 
the west side of the sink, then cliffis of 19. Tertiary gravels, 60 to 100 feet high for 20 miles, then 
metalliferous rocks (Metamorphio). Abundance of soda and salt in the sink of Mojave Biver, other 
lake beds also containing borax. 

40. Waterman to Mojave. After rising about 600 feet in the valley of the Mojave Biver, the road 
leaves it, and for 70 miles passes over an apparently level plain with little rock In sight, much of it 
being bsuren sand hills or alkaline planes, the rest with low shrubbery or groves of yucca trees 30 
feet nigh. It is probable that this Quaternary desert covers Tertiary strata even as old as Eocene, 
but fossils are absent. (See Colorado Desert notes. No. 24. 25, 29, 30 and 31.) 

41 Nevcuia Oountu Ifarroto Gauge BaUroad. The air line distance is about 16 miles, but the road 
winds among hills containing Archsean granite, 13 b. Sub-Carboniferous limestone,16. and 17. Auriferous 
slates and quartz veins ; 19. Tertiary gravels and volcanic strata much intermined. It is the richest 
quarts mining region in California. 

42. San Kafael. Mt. Tamalpais, 2,604 feet high, may be ascended here. Gives a magnificent 
view of the country near San Francisco Bay. 

43. Santa Bosa, Mark West Creek, north and northwest of this place, a branch of the Bossian 
Biver, has along its banks beds of Pliocene or Post Pliocene fossils. <Bee Pal». of Cal., by Ghtbb.^ 

cr. M. " . 

The hills north of Santa Bosa are ftill of fossils, 19 b. Miocene and 19 c. Pliocene, but the highest 
ridges are more or less 18 c. Lignite and Metamorphio Cretaceous, with some coal, quicksilver, sol- 
phur volcanic dikes frequent. 

44. doverdaU, The hills to the east of Qoverdale branch contain many small deposits of quick- 
•Uver. H. M. T. 
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Kortliem Paolfic Co»st B. B«** 



Alt, 



11 

16 

J7 


6 
10 
15 
17 
21 
26 
80 
87 
47 
54 
61 
66 
73 
76 
79 
80 



San Francisco. 

San Quentin. 
San Rafael.«> 
Junction. 



San Francisco. 

Saucelito. 

Lyford's. 

Ross. 

Junction. 

WhitesTille.** 

Langunitas. 

Taylorsville. 

Point Reyes. 

Marshalls. 

Tomales. 

Valley Ford. 

Freestone.** 

Sonoma MilL*» 

Russian River. 

Moscow. 

Duncan Mills. 



{ 



18 c. Metamorphic 
Cretaceous. 
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20. Quaternary. 
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18. Metam. Cretaceous 
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Oallfomia Paolfio Ballroad.--Cbfk 

Ms. Main Line. Alt. 



31 
89 
44 
66 
59 
63 
71 
84 



Napa Junction. 

Bridgeport.** 

Fairfield. 

Elmira.i« 

Batayia. 

Dixon." 

Dayis. 

Sacramento. 



20. Quaternary. 
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19 b. Miocene Tertiary 
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tt 
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California Paolfio Railroad. 






San Francisco. 


r 18 c. Lign. & Meta. 
\ Cretaceous. 


25 


Vallejo.** 


20. Quat. & 18. Creta. 


31 


Napa Junction.^ • 


20. Quaternary. 


89 


Napa. 


(( 


46 


Oak Knoll. 


« 


62 


Oakyille. 


tt 


58 


St. Helena.* 


tt 


66 


Calistoga.*^ 


tt 



MarysTille Branch. 




71 

81 
86 
90 



San Francisco. 
Dayis. 

Woodland.* » 
Curtis. 
Knight's Land'g. 



(As before). 
20. ' 



Quaternary. 



tt 



It 



9 

33 
39 
49 
55 
90 



Califo mia Paciflo & Northorn R ailroad. 


82 



San Francisco. 
Port Costo. 

to 

Buricio.* 

Goodyear.* 

Suison.* 

Vancleu. 

Sacramento. 



(Via Oakland i^nd 
San Pablo Bridge 
and ferry across 
^ Straits of Carquines) 

19. Tertiary Volcanic. 

20. Quaternary. 
19 b. Pliocene. 
20. Quaternary. 



Napa Branch. 







38 
46 
46 
51 



San Francisco to 

South Vallejo. 

Napa Junction. 
Napa. 
Cordelia.* 
Suison.* 



Valley Jun., 29 miles. 
18. Cretaceous. 



tt 



20. Quaternary. 

19. Tertiary Volcanic. 

20. Quaternary. 



1. 
2. 
3. 

4. 
5. 



Both sides of the straits are 18. Cretaceous. 

Near here basalt is quarried for paving blocks. 

Ten miles across marsh. 

Pavmg blocks extensively quarried. 

The beautiful Travertin or "Suisum Marble " found near by. 



45. White ffUU. Tunnels through these ridges are here capped by 19 b. Miocene tertiary, 

46. Freeatotte. The great Red Wood forest commences here and covers most of the hills, with 
part of the valleys, northward near the coast, chiefly west slopes. 

47. Sonoma. A low ridge of 18. Metamorphic Oretaceous, much broken by 19. Volcanic Tertiary, 
separate Sonoma, also Santa Rosa Valley. 

48. VcUlao No Metamorphic Cretaceous visible along the railroad, only thin bedded, unaltered 
strata. The fossil forest is on this route. 

49. Napa Jun, to Calistoga. The hills on both sides are metamorphic (18. Cretaceous?), with 
volcanic outbursts increasing toward the northeast, and with quicksilver deposits. 

60. St. Helena. Mt Helena, the culminating point of the volcanic mountains, to the north and 
east, is 4,343 feet high. 

61. CalUtoga. Twenty-five miles north is Clear Lake, where sulphur and borax occur in 
abundance. 

62. Bndgeport. Tunnel through 18. Cretaceous where fossils are found. Near here la a bed of 
fine arogonite, called suezaric marble. 

63. Wo6dland. A branch road runs 80 miles ftirther up the west side of the Sacramento River to 
Tehara, over level valley lands over 20. Quaternary. 

64. Eufing to Bed Bluff. The mountains eastward resemble those farther to the south, but with 
more 18. Cretaceous, some 13. Sub Carboniferous near the middle, and a vast 20. Quaternary volcanio 
field northward. 

55. MarysvUU, Buttes in plain sight from the railway, northwest from the town. 

56. Soto. Lunen*s peak, a volcano, 40 miles east, is over 10,600 feet high ; the lava beds herft 
compel the railroad to cross the river. 
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BfjL Oregron Dl-vlsion Central Pacific B.B. Alt. 


Ms 


Sacramento Sf Placerrille B. B, Alt. 


•0 

8 

16 

18 

29 

33 

40 

46 

60 

62 

70 

83 

90 

96 

106 

110 

122 

123 

136 

170 

173 

180 


Sacramento. 

Arcade. 

Antelope.' 

Junction. 

Lincoln. 

Ewing's.** 

Wheatland. 

Reed's. 

Yuba. 

MarysTille.* * 

Gridley. 

Nelson. 

Durham. 

Chico. 

Anita. 

Soto.«« 

Sesma. 

Tehama. 

Red BluC 

Redding.*' » 

Middle Creek.t" 

Copley. 

Kennett. 

Morley. 

Elmore. 

Smithson. 

Delta. 


20. Quaternary. 

rl9. Tertiary, Plio., 

\ with workable lig'e. 

20. Quaternary. 
« 

u 
u 
u 
« 

ii 

<( 
ti 
it 
« 

19. Tertiary hills. 
19 b. Pliocene 
18 c. Cretaceous. 
17. Jurassic slates. 
19. Tertiary yolcanic. 
'17. Jurassic or 16. 
Triassic slates (?) 
(auriferous), with 
^ 19. Ter. Volcanic. 



10 
22 
29 
37 
42 
48 


Sacramento. 

Mayhew's. 

Folsom. 

White Rook. 

Latrobe. 

Dugan's. 

Shingle Springs. 


20. Quaternary. 

« 

1. Arch, Granite. " 
13. Sub-Cbrboniferous. 
16. Trias., 17. Jur. »»«> 

t 

60 it 14Ba 


San Jose Branch. 



4 
7 
12 
16 
18 
27 
30 
84 
87 
89 
42 
48 


San Francisco. 

Oakland. 

Brooklyn.* 1 

Melrose. 

San Leandro. 

Lorenzo. 

Decoto. 

Niles." 

Iryington.®' 

Warm Springs. 

Haward^. 

Milpetas. 

San Jose.* ^ 


18. Metam. Cretaceous 
20. Quaternary. 

20.Qua.,19o.Ter.PUo. 
ti 

it 

<i 

« 

- « 

Tertiary, Pliocene. 

it 

20. Quaternary. 

It 


187 
192 


Stockton St Tlsalla and Stockton A Cop- 
peroplis Railroads.** 


196 
208 
208 




6 

11 

16 

16 
22 
80 

16 
20 
28 
84 


Stockton. 
Charleston. 
Holden 
Peter's. 


20. Quaternary. 

u 
It 
l( 
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Gcntral Paclflc Ballroaa. 

(Northern Division.) 


Peter's. 

Waverly.«» 

Milton. 


19. c. Tertiary Plio. 


108 


Marysville.** 
Honent. 

OrTille.»» 


20. Quaternary. 

u 

rl9 0. Pliocene Ter- 
J tiary, 18 c. Creta., 
( 14. Sub-Carbon. 


1. Arch. Granite. 


120 
144 


Peter's. 
Farmington. 
Clyde. 
Oakdale. 


20. Quaternary. 

it 
ti 



* The gravelly hills, with .clay, slates and sandstone of fresh water formation, are here 200 feet 
thick or more, and may include the whole Tertiarv age. 

t This formation crosses the river near here full of marine fossils, and lies flat on edges of the 
slates below. 

X Very much changed by 19. Volcanic. 

57. Redding. Mt Shaska, 14,440 feet high, is in view and easily ascended in summer from the 
end of the railroad. Fine Cretaceous fossils are found near here and also beds of fossil wood, and an 
abundance of excellent iron ore is found on Spring Creek. 12 miles to the northwest. The rocks 
from here north are much covered with 19. Tertiary volcanic fragments and ashes, but exposed by 
the deep cuts. 

The Lava Beds. A large portion of the northeastern part of California, to the northern state line and 
spreading over Idaho^ Oregon and Washin^n Territories, is covered io a depth of several hundred 
feet with great beds oi lava and other volcanic material. The country has generally a broken surface, 
and is interspersed with hills and high volcanic cones, frequently cut into deep chasms by the few 
streams that occur in this region, ana extensive caves have been found under the lava beds. This 
lava section has no arable lands, and it is fit only for grazing purposes. (See Note 39 on Northern 
Pacific Railroad.) E. W. H. 

68. Middle Greek. Much placer mining is done, and quartz veins exist. 

59. OrovUle. Tertiary leaves and Lignite, 18. Cretaceous, 14. Sub-Carboniferous fossils found near 
by toward the northeast. 

60. Shingle Spring. IronMead and zinc occur near. 

61. Brooklyn. Redwood Feak, 1,635 feet hi^h, is the highest in the range opposite San Fancisco. 
Mission Peak, 34 miles southeast is 2,566 feet high. 

62. iVt/ec to Haywarda. Follows the 20. Quaternary (alluvial), nearly after passing through 
Alameda Cafion 10 miles, traversing 19. Tertiary, 19 c. Pliocene and 19 b. Miocene, then lignitic, with 
little coal. 

63. Irvington. Mountains on the east side rise to 4,443 feet, and on the west side to 8,780 feet in 
chefght. 

64. San Joee. Alum Rock Cafion, about seven miles easterly f^om San Jose, is a pretty place, 
with Miocene fossils and a good hotel. H. M. T. 
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Soiith Paolfio Coast (N. G.) B. B. 



Alt. 



6 
14 
24 
81 
87 
46 
66 
68 
62 
66 
73 
76 
81 



San Francisco. 

Alameda. 

W. Sanleandro. 

Alverado.*® 

Moury'8. 

Alviso. 

San Jose.^^ 

Los Gatros. 

Alma. 

Wright's.* » 

Glenwood. 

Felton.«« 

Rincon.** 

Santa Crai. 



18. Meta. Cretaceous. 
20. Quaternary. 



« 

If 
u 



19. Tertiary Grayels. 
18 c. lign. & Met Cre. 



it 



19 b. Miocene Tertiary 



i< 



19 c. Pliocene Tertiary 
20. Quaternary. 



Soafham Paolfio Ballroad. 



6 
12 
17 
21 
26 
28 
38 
88 
44 
60 
63 
73 
80 
83 
86 
96 
99 
110 
118 



San Franoidco. 

San MigueL 

Baden. »» 

Millbrae.»» 

San Mateo. 

Belmont. 

Redwood City.»« 

Menlo Park. 

Mountain View. 

Lawrence's. 

San Jose.*^ 

Coyote. 

Tennant.^* 

Gilroy.»» 

Camadero. 

Sargent's. 

Vega.^« 

Pajaro. 

Castroville.^ f 

Salinas. 



{ 



18 c. Metamorphic 

Cretaceous. 
it 



20. Quaternary. >» 

n 8 

it S2 

« 81 

M 9 

« 6 4 

»8 « 78 

« 64 

•< 8 6 

« asi 

M 19 8 

« 168 

« 186 

U 87 

« 2 8 

« 17 

i< 44 



Sonthom Paolfio B. B.— Cbn. 



Ms. 



Alt. 



128 
184 
143 



80 

94 

100 



99 
101 
106 
112 
116 
120 



Chualar. 

Gonzales. 

Soledad. 



Gilroy.»» 
HoUister. 
Tres Pinos.'* 



Pajaro. 
Watsonyille. 
St. Andrew's. 
Aptos. 
Soguel. 
Santa Crui. 



20. Quaternary. 



M 
tt 
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tt 
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tt 
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19 c. Pliocene, Tert.r«» 
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Goihon DlTlsloai S. P. B. B« 







40 



Huron. 

Heinlen. 

Lemoore. 

Hanford. 

Goshen. 

Visalia. 



20. Quaternary. 
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867 
211 

aso 
a4a 

378 



Oontaral Paolfio Ballroad. 

(Amador Branch.) 




20. Quaternary. 



tt 



19 b. Pliocene, Terti. 



tt 



Montrey Branch.** 



110 
116 
124 
126 



Castroville.»» 
Martino. 
Del Monta. 
Montrey. 



20. Quaternary. 
II 



14 

19 c. Pliocene, TertL * 
1. Arohsdan Granite. * 



65. Peter't to Milton. Passing into 19. Tertiary, 19 c. Pliocene and 1. ArchsBan (granite) below 
it. About 18 miles southeast is Copperopolis, on the copper ledge, not worked on account of the low 
price of the metal. 

66. Alverado. The hills on east are the same described on ^an Jose Branch in note. 

67. Wright's. - The east slope is entirely of this formation when ascended, the west being 
heavily covered by 19 b. Miocene Tertiary. 

68. Felton. The hills to the west have a core of 1. Archsean Granite, also much 18 c Cretaoeooa 
metamorphic limestone. 

69. Mineon, Asphalt is common both east and west, and petroleum is obtained by bored wells. 

70. Baden, A ridge of marine 19 c. Pliocene Tertiary, tall of shells, etc., lies west of the road 
for five miles. 

71. Millbrae. Metamorphic Cretaceous hills west of road, and granite (I. Archesan ?) below. 

72. Redvoood Cfitj/. 19 b. Miocene (Tertiary) hills come near on the west. 

73. Mountain Fteio. 18. Metamorphic Cretaceous hills on the west, mostly capped by 19 o. Mio- 
oene Tertiary (marine.) 

74. Tennant, The celebrated New Almaden Quicksilver Mines are not far west. 

75. Oilroy. Some Lignitic (19 a. Eocene and later) exists to the west, but has not yet been found 
workable. Much 19. Tertiary on the slopes of hills around, with very fine marine fossils (19 b. Mio- 
cene and 19 c. Pliocene.) 

76. Vega. Passes through the 18. Cretaceous hills, flanked by 19. Tertiary (19 a. Miocene and 
19 b. Pliocene) on the west. Some lignite in it. 

77. Caatroville. The hills to the southward are metamorphic and granitic, with 19. Tertiary on 
their flanks as before. 

78. Triet Pinos. The New Idra Quicksilver mines lies 60 mile southeast in the highest part of 
this rangje of mountains, near 6,000 feet elevation. Iron, lead, silver and arsenic also occur. 

79. ioiM. Some lignite of very little value is found here. 

80. Monireu Branch passes through a low spur of 19 b. Tertiary containing fossils, which lie upon 
the granite, and shows the effects of change by heat at the lunction, from which the granite is supposed 
by some to be eruptive 19. Tertiary. Tropolite or infiisorlal polisning sand is common near here. 
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Paclflo Coast Railroad. 

Ms. (Near latitude 35°. ) Alt. 


California Southern Railroad- 
Ms. Cbn<intt«l. Alt 



10 
16 
22 
30 
86 
42 


Port Harford.* 1 

Ocean Side. 

Steele's. 

Verde. 

Los Berros. 

Nipoma. 

Santa Maria. 

Lake View. 

Harris. 

Los Alamos. 


19 b. Miocene, Tertia. 

u 
It 
(( 
« 

20. Quaternary. 

19 b. Miocene, Tertia. 
20. Quaternary. 


116 
122 
127 
133 


San Jacinto. 

Riverside. 

Colton. 

San Bamardino. 


20. Quaternary. 
« 


I«os AngfolMi & San Diego Railroad. 


46 
66 
64 



6 

• • ••• 

• • ••• 

27 

• • ••• 

84 


Los Angeles." • 

Florence. 

Downey. 

Norwalk. 

Costa. 

Amheim. 

Orange. 

Santa Anna. 


20. Quaternary. «»* 

« ISl 

« rit 


California Southern Railroad. 


4< 9S 
« 84 




4 

9 

20 

26 

86 


National City. 

San Diego. 

Old Town. 

Selwyn.* « 

Gordero. 

Encinitas. 

Stewart's. 

San Luis Rey. 

Ysidora. 

De Luz. 

Fallbrook. 

Temecula. 

" Car B." 

Elsinore. 

Pinacate.** 


20. Quaternary. 

19 c. Pliocene, Tertiary 

20. Quaternary. 

19. Eocene, Tertiary. 
19 b. Miocene, Tertiary 

20. Quatemanr. 

18 c. Metam. Greta. 

1. Archffian Granite. 

« 

20. Quaternary. 

<( 

n 
*l 


U 184 
« ISO 
« 185 


Los Angeles Diyision. 


42 
47 



18 


6 
10 
16 
22 
26 


Los Angeles. 
San Monica. ' 


20. Quaternary. 


60 
66 
78 
86 
96 
104 


Los Angeles. 

Florence. 

Compton. 

Cerritos. 

Wilmington.** 

San Pedro. 





There are several short lines in different parts of California, which traverse Quaternary strata, 
but they show nothing beyond what is contained in these notes. 



81. Port Harford. A branch runs northeast of San Luis Obispo, nine miles over rolling table 
land 19.- Tertiary and 20. Quaternary; beds of enormous fossil ovster and other shells are common 
near by ; also lignite and petroleum, volcanic and metamorphic nills ^so lie near, containing quick- 
silver. Limestone, etc., is further north. 

82. Selwyn, Fossils are numerous in the nearly level strata near the coast and probably include 
all the 19. Tertiary divisions. Under these, at Pt Loma, 18. Cretaceous fossils are found with lignite 
in u{>tilted strata, and the bed near Selwyn was confounded with these and described as Cretaceous, 
Division B., at first, but agrees better with the Tertiary. The true Cretaceous again occurs on the 
west slope of the Santa Anna Coast Mountains, five miles north of Fall Brook station. Fine felspar, 
tourmaline and garnets also occur in this nrnge in granite. 

83- Pinacate. A few miles north of the Tamesca Mountains are the tin mines, which will proba- 
bly become of much value, going up to 60 per cent. 

84. WUmingUm. A metamorphic (18. Cretaceous) hill north of this harbor. The islands visible 
are similar, with some 20. Quaternary sandstone and Paleozoic rocks. 

86. Qoahen to OdUente. The mountains westward are like those from Pleasanton to Niles. with 
more 19. Tertiary, 19 b. Miocene and 18. Cretaceous. Also 20. Quaternary, volcanic and granite in 
places. The only coal now worked is north of Mt. Diablo and south of Livermore. The granite, of 
the coast ranges at least, is eruptive, and belongs rather to the Quaternarv than the Archeean. 

8ft. Stockton ± Vitawx Baitroad. The most northern group of "Big Trees*' is approached by this 
route. 

The Big Trees. One of the greatest curiosities in California consists of the Big Tree Grove, situ- 
ated on the divide between the middle fork of the Stanislaus and the Calaveras rivers, about 20 miles 
east of Mokeiumne hill, and at an elevation of 4,769 feet above the level of the sea. The trees range 
in height from 150 to 327 feet, and in diameter from 16 to 30 feet 

87. Perns Ghrove to Santa Bosa. The foothills are tuW of Tertiary fossils (Miocene and Pliocene). 
The metamorphic and volcanic mountains contain valuable quicksilver mines. 

88. Nort}iem Pacific Coast BaUroad. The only groves of celebrated " Redwood ** tree, aeoessible 
by railroad, are on this route and northward. 



Brrata N-Note 8, for ** telbnret** read tellnret; pace 820, ai Cornwall and Antioch, read Pliocene ; 

Brentwood, etc., Quaternary; at Banta, for 19 a. "Miocene" read Eocene: page 821, at Nadean, 

Quaternary ; Note 28, for " El Carco,*' El Cfasoo ; page 324, for *' Pem*8 Grove,** Penn^s Grove i Note 41 , 



for ** iiitermined,** intermixed : for "quarts,** quartz ; Note 43, after sulphur place a semioolon ; page 
8i6, for " Bnricio,'* Benicio ; " Vancleu," Vanden ; 327, " St Andrews,** San Andreas ; Note 80, for *• Trop - 
olite ** Tripoli re ; page 328, "San Monica,'* Santa Monica; throughout the chapter lor ** Central,** read 
Southern Pacific. 
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Delaware.* 



QBOLOQICAL FORMATIONS OP DELAWARE.** 



Groups. 



20. Quaternary. 



10. Tertiary. 



18* Crstacbous. 



Dblawarb Sub-Divisions. 



i Post Glaolal. 
( Olaolal. 



I 



1 9 o. Pliocene. 
1 9 b. Miocene. 



I 



18 c. Upper Cretaceous. 
18 b. Middle Cretaceous. 
18 a. Lower Cretaceous; 



Crystalline Rooks. 
Affe undetermined. 



Bog Clay, River Shore, 20 c 
Brick Clay, 20 b. 
Red Gravel and Estuary- 
Sands, 20 a. 



(Blue Clay, -^ 
i Glass Sand. *** *^- 

Potters Clay, 10 b. 



Green Sand, 16 c. 
Sand Marl, 18 b. 
Wealden Clays, 18 



Eruptive Gabbros and Horn- 
blende Rocks. 
Philadelphia Gneiss. 



Magnesian Marble. 
Quartzite. 



FlftilJidelpliia, Wilminvtoii, and 
Baltimore R« R* 


Nc 


iirarkand Dela^rare Oltjr Rail* 

romH—Coniinned, 


Ms. 


Stations. 


Gbological Formations. 


Ms. 

8 
10 

12 


Stations. 


* 
Gbological Formations. 



19 
82 
24 

28 
32 


Philadelphia. 

Claymont. 

Bellevue. 

Edge Moor. 

Wilmington.* 

Newport. 

Stanton. 

Newark.^ 


Phila. Gneiss, 
Gabbros, ■• 

18a.L.Cre. &Gab. 

« f 

II ai 

II IT 
II 10 


Corbitt 
Reybold. 

Delaware City* 


Middle Cretaceous. 

18 b. (Sand Marl.) 
•< 

( 18 b & c. Middle & 
< Up. Cre. Sand Marl 
( & Green Sand Marl. 


34 
40 


PennsylTaniadB Dela'prare R. B. 


HfliWark and Delawaro Oity B. B. 


Ms. 



8 

11 
26 


Stations. 


Gbological Formations. 


Ms. 


Stations. 


Gbological Formations. 


Newark.* 

Landenberg.** 

Avondale. 
Pomeroy. 


( 18 a. L. Cretaceous 

< Amphibolites and 

( Phila, Gneiss. "• 

( Quartzite, Marble, 

•j and Philadelphia 

( Gneiss. 

(See Pennsylvania.) 
•• 




2 
8 

4 
5 
6 


Newark.* 

Wilson.* 

Cooche. 

Keeney. 

Glasgow. 

Porter's. 


L. Cretaceous, *•• 

18 a. (Plastic Clays.) 
tt 

Plastic Clays & Trap. 
•• 

•• 

•• 



* By Prof. Ff«d*k D. Chester, off Delaware State College, Newark, Delaware. 
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NOTES ON DELAWARE. 



I. tftwari. OBtbeplaactotliiKDtharN<nrk,n!(l uil wh!n(in0tttod)cli<nriMa fnrfcM 
abon lbs lurfKC, covcnd by  (lau thicloeit □[ Bed Gnvel nod bride clajr of QuncerDUT an. Tha 
mottled cUyi an pcobtbly the tquinJeiit of the WeiUeh, the Uiier lub^vkum being nfermi by 

. .L., «__^ Md by i few to the Upper Jutnnic. PiiHing to Ibe nortb of 

t of Ampbibols trap, beyond wbicb ait loft mica ichists and 
age, Hnli from tba badtgraund of tbe tows, alooji the alopei 



ile over  belt of 



naaitic eoebsei of doubtful Palnmric i-,- 

of whicecsabetiactdthetemnof Quati , . 

S. Wilitn. Itoa Hill ia tbne milea loag by Doe mile wide, tbe back bono banc a Hum of diorjtic 
trap aod jaspery quartz, Tbe tii^ ia decompoaed into a KTpeiitiEiii: earth, which ii completely impreg'- 
Haled with manei of timooilc. Several iroa ore pita are ai proent wrouKhl. Tliis dike u CDtiieTr 
ccmfised to the area o( WealdeB day*, bnl wai evideotly an iilasd when tha lattat day* wen depoaited, 
oz at keaAt of ao earlier vino Ihaa the daya. 

1. Dilaviari Cilji. At thla place a yellow sand maH ii isccecded by a calcareooi Grean Saad of 
«aaAy color. This can be leenwelleipoied along the level of thecanal, particulailynaar St. Geotga'a. 

^ IViimingiomm Eacellaat expoAjrca of Eroptive Tocka are obtaisied along the Brandywioa, con- 
rilting of dtamata ma i wi of ayeoitk gndaa, with a predominance of a coane feldipathic Hyperathene 

S. 't/ewCatllt. OnemUeKDtbDrNewCaatle,upon therJTer.iaablaaof white.iandyGnclay, 
TUa it tha only aipomre ia tba Staleof the lowest member of the Phutic Clay Seriei, and Is overlaid bj 
to feat of mottled days, 

B. Mt. Plivitti. Two milea to tha northweit of ibia nation it the deep cat made by tha cuaL 
For nearly two miles thegreen sand rises as high banks upon eacbaidai offanng tbe best axposuTcaof 

't\x Hioccne dayi are well eiposcd along Dude Creek, and abound in plaooa ia 

~~ir"Dmir' The Hioeeaa day* can be seen back of the town on Jonea Creek, and a little to the 
■onlh OS MuTdeiUU Creak, Hiocsna fossils are found in abundance. 

9. Siaferd, To the ea*t of Seaford, upon Nanticolie River, a dark bine day is well cipoaed. At 
its jVDCtion with tha ovarlylng lonm are found neatsof tbe modem Oyster, This blue clay is found to 
cover all of Sussex County, botlsrardyteeaieicept in the deeper cuiiingi of the creeks. Its thick- 
ness varies from three to ten fDcl,beneath which iaover foity feet of fine glasa sand. The glaaa luuid 
laprobably tbe equivalent of the New Jersey glan land of Plioeeneage. The aiodetn shells, although 
(Modatthaiunclionof tbe Blue day with the overlying envaL are more imbedded in the latter. I 
ihnnfoTe regard the gravels aa early Qnatamaiy, and the Bine clay a* later PUoeene, 

10. Hackiain, At tbia place are eicellent qnatiiea of pure dolomilic maibla. Kaolin la alao 
-worked hi abnudaoce. The dolomita beds in Jackaon's qnany form a perfecl antidinal, overlaid by  
corttapondingaolidtnal of Mica scbisL This dolomitio area is the extremity of a tongue of the aama 
10^ extending to from Pennsylvania. 

IL LiHiStnitrg. Near this place In the lintestoae quarries tbe relation of the Potsdam quaiuitCi 
caldferaumatblesudmlcaachisfa to each other can be wall studied^ tbereare seen three aatlcUniala 
capping each otber, with the mica schiita uppermoai, 

U. The northetD part of tbe Slate of Delaware is nnderUid by Crystalline rocks, which extend 
from tba aoithem coned boundary of tbe Slate to a line crossuig tbe Scale a little north of the Pfaila~ 
delpbK Wilmington and Baltimore Railroad, and tunning in the same direction about N. 00° E. The 
..latter area is divMed Into two belu of about equal aatent. 

(o) A sootheni dut^baped area, comined of ampblbolite schists, with which i> 
bluish gray trap, ranging frsn a qoaits disius to a true hyperite. This area u a coolinu 



DELAWARE AND EASTERN SHORE OF MD. AND VA. 



881 



Wilminftoii 4b Nortliem R« R. 


'Wiliiiiiivton Sc IVesterii WL R. 


Ms. 


Stations. 


Geological Formations. 


Ms. 




Stations. 


Geological Formations. 





Reading, Pa. 


See Pennsylvania. 


Wilmington.* 


Gabbro. & 18 a. L. C. 


57 


Chadd's Ford. 


Phila. Gneiss. 


7 


Greenbank. 


Phila. Gneiss. 


61 


Granogue. 


«i 


12 


Ashland. 


<• 


"88 


Adams. 


Hypersthene Gab. *** 


15 


Hockessin.^^ 


" with Marble. 


•65 
66 


Dupont 
Greenville. 




17 


Southwood. 


Quartzite, Marble, 
and Mica Schists. 


68 


Lancaster R'd. 


<« 


20 


Landenberg.^^ 


Same as above. 


73 


Wilmington.* 


L. Cre. & Gabbro. * 





Senitic areas of sontheastern Pennsylvania, referred by Mr. C E. Hall to the Laarentian, althouflrh 
ey may prove to be Huronian, or even later, and probably forms an intnisive mass between the 
Philadelphia gneiss. 

(3) A northern area, the sha|>e of a donble convex lens, covered by granitic gneisses and mict 
schists, the equivalent of the Philadeli>hia gneiss, which by earlier writers has been referred to the 
Montalban, and by later to the Palseozoic 

This part of the Sute has an uneven surface of beantifnlly rounded hills, with a bold and rounded 
outline, and is elevated several hundred feet above tide water. Limestone abo occurs in this primary 
region. It is a nearly pure dolomite in a coarse and fine grained crystalline mass of a white color, with 
at times a bluish tinge. About six miles N. W. of Wilmington is a limited body of serpentine of 
various shades of green, with a heavy vein of granite passing through it. 

South of the Primary or Rocky regions of the State and, indeed, from its lower limit to the south- 
ern boundary of Delaware, the general features of the country are widely different. Instead of a 'con- 
stant succession of irresrular and boldly rounded hills, is presented a comparatively level country or 
table land, gently sloping east and west towards either bay from an elevated strip of land several miles 
in breadth. The streams flow from this east and west through the soft and vielaing strau which con - 
atitute the geological formations of a voy large portion of the State; these formations being composed 
of clays and sands which are more or less loose in their texture. The surface of the country, originally 
rather flat and leveL has been scooped out by brooks and creeks and rain torrents into an undulating 
surface, presenting low hills and bowl-like depressions, sometimes gently sloping, at others with abrupt 
declivities, where the formations offer a sufficient resistance to the agents of denudation. From the 
lower limit of the primary formation nearly to the southern border of New Castle County, is a series 
of clays and marls of the Cretaceous and upperjurassic formations. Between the lower or southern 
limit of the Cretaceous and the lower part of Kent County existo a series of beds of clay and sand 
which are of the tertiary (mtocene) formation. The surface of the countrv ia the lower part of Kent 
and the whole of Sussex County is much more level than that farther north. The aggregate thickness 
of all the formations south of the primary will probably not fall short of five hundred teet, and the gen- 
eral bearing of all the formations, like that of the primary, Is nearly N. SO® E. 

The little State of Delaware furnishes us with a general description of the Geology of the whole 
Atlantic Coast, including considerable portions of the States of New Jersey, Maryland. Virginia, 
North and South Carolina and GeorjB:ia, comprising the primitive Archaean backbone or foundation 
formation, with the Cretaceous, Tertiary and Quaternary extending eastward from it to the Ocean. 

Eastern Shore of Maryland and Virginia/ 



New Tork, Plttla. A NorfolM B> »« 





6 

10 

19 

22 



Delmar, Del. 
Salisbury, Md. 
Fruitland. 
Princess Anne. 
King's Creek. 



19 c. U. PL to P. PI." 



<• 



20 c. Modem. 

CI 



«< 



28 
88 


Kingston. 
Crisfield. 


20 c, Modem. 

" Salt Marsh. 


72 

95 

119 

181 


Ezmore. 
Cape Charles. 
Old Pt-Comfort 
Norfolk. 


20 c. Modem. 

'* Ocean Sand. 
By Steamer. 


Ounbridye and Seat ord R. R. 



14 
88 


Scaford, « 

Williamsbtug. 

Cambridge. 


19 c. U. PI. to P. PI. 
«« 

•• 



* That is the Eastern Shore of Chesapeake 
Bay in those States. 



Wieomteo and Poeomoke Wt. B« 




10 
19 
23 
80 



Salisbury. 
Pittsville. 
St. Martin's. 
Berlin. 
Ocean City. 



19 c U. PL to P. PL 

20 c. P. PL Sc Modem 



t* 



44 



it •• 

" Ocean Sand. 



Baltimore aud Pel. Bay WU B. 




20 
81 
86 



Clayton, Del. 
Kennedyville* 
Chestertown. 
Parsons. 



19 b. Miocene. 
19 a. Eocene. 



«• 



19 a. Eocene & Creta. 



<4a€en Anne»a dc Kent dc To'wnaend* 





18 
85 



Townsend. 

Sndlersville. 

Centreville. 



19 b. Miocene. 



<« 



Pelai^are and Ckeaapeake B. B. 




14 
82 
44 
51 



Clayton, Del. 
MarydelL 
Queen Anne. 
Easton. 
Oxford. 



19 b. Miocene* 



<• 



I* 



«< 



•• 
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Maryland.* 



Plillmdelplitat irilmiiifft«ii and 
Baltimore Ballroad* 



Ml. 

28 
80 
82 
84 
40 
46 
52 
66 
61 



Stations. 



Philadelphia. 

Wilmington. 

Delaware Jane 

Newport. 

Stanton. 

Newark. 

Elkton. 

Northeast/ 

Charlestown. 

Perry ville. 



Gbological Formations. 



(See Pennsylvania.) 
18. Crct. & 17. Juras.' 



•• 



«« 



•« 



«« 



<( 



<i 



•1 

ir 
io« 

•s 



«< 



1. Azoic 
1. Azoic 
17. Jara8.& Archaean' 






67 
74 
77 
79 
89 
94 
98 



(Saaqnehanna River.) 

Havre-de-Gr'ce 



Aberdeen. 
Bush River. 
Edgewood. 
Magnolia. 
Stemmer's Run 
Bay View. 
Baltimore. 



( 1. Granite, G; 
I Diorite, 17. 
l7. Jurassic. 



Gabbro- 
Jur." 



so 

as 
a4 
ss 



Baltimore and Ohio Bailroad* 

Waahin^^toQ Branch. 



Mi 



Viiil. and Baltimore Central B. B« 




86 
62 
60 
67 
71 
76 
112 



Philadelphia. 
Kennett. 
Oxford. 
Rising Sun. 
Rowlandville. 
Port Deposit.* 
Perry ville. 
Baltimore.' 



(See Pennsylvania.) 



<< 
<< 



9 
19 
22 
2b 
84 
84 
40 



Stations. 



{Baltimore.' 
Camd'n Stat. 
Relay House.* 
Annapolis Jun. 
Laurel. 
Beltsville. 
Alexandria Jun. 
Bladensburg. 
Washington.* 



Gbological Formations. 



17. Jurassic. 

1 b. Hur., Intra. Gran. 
17. Jurassic. 

•• & Dior. Hur. 






<i 



" 1 b. Huron'n. 



Alexandria Branch. 




84 
40 
42 
46 



Baltimore. 
Alexandria Jc 
Banning's. 
Uniontown. 
Shepherd. 



(Ast 
17. J 



before.) 



urassic. 
«• 

•< 



Cretaceous & Jurass. 



Annapolle and BUl Bldye B. B. 



1 a. Laure'n, Serpent. 



«< 



Granite. 
17. Jurassic & Archse. 



(« 



Baltimore and Potomae Ballroad. 




19 

21 



84 
41 
48 



Baltimore.' 

Odenton.* 

Patuxent. 

Bowie. 

Wilson's. 

Navy Yard.* 

Wash., D. C. 



17. Jur. & 1 b. Huro'n 

18. Cret. and recent. 



<< 



<« 



•• 18. Cret. n'r 

(f «« 



<( 



<• 



Pope's Creek Branch. 




26 
40 
46 
61 
66 
69 
76 



Baltimore.' 

Bowie. 

Marlboro. 

Linden. 

Brandywine. 

La Plata. 

Cox. 

Pope's Creek. 



17. Jurassic. 
Upper Eocene. 
19 a. Eocene. 
19 b. Miocene. 



«< 



Annapolis Jc. 

8 Patuxent 
6 Odenton. 

9 Gambrill's. 
10 MillersviUe. 
12 Waterbury. 
14 CrownsviUe. 
16 Iglehart. 

18 Camp Parole. 

21 Annapolis.* 



19. Cret. & 17. Jurass. 
(i 

17. Jurassic. 



«• 



Cretaceous. 



<< 



'*& 19 a. Eocene 
Eocene. 
( Eocene. 



i 



«< 



Nortliem Central Ballroad* 



7 
12 
16 

20 

23 
29 

86 

42 
47 
67 



Baltimore. 

Mt. Vernon. 

) Green Spr'gs 
Junction.* 
Timonium. 

Cockeysville. 

Sparks'. 

Monkton. 

Parkton. 

Freeland's. 
Glenrock. 
Hanov. Ju., Pa. 
York, Pa. 



r'i 



'. Jurassic and 1 b. 
Huronian. ** 

<< ISl 

( 2-4. Siluro-C'mbr'n 
( Serpentine. 

• • ssi 

*• large quar- 
ries of white marble 
11 c Montalban. 
2-4. Siluro-C'mbr'n 
Limestones. 
Hur'n& Mica Schists. 
1 c. Montalban and 
Serpentine. *** 
1 c. Montalban. 



I 



8«« 



• ( 



2-4. Siluro-Cam. **■ 



(I 



s«« 



— r 

[ Continued in Pa. See page sSa) 



* Bt Prof. P. R. Uhkr, of the Pftabody Institute, Baltimore, except B. A O. R. R. west. 
L Kacdin ocean near Annapolia, near Northeast, and near the Metropolitan RaiU-oad in Mont- 
gomery County. 



MARYLAND. 



333 



Western Maryland Railroad,* 



Ms. 



3 
6 
6 
9 

10 
11 
14 
19 
22 
81 
84 
41 
45 
48 
49 
_64 

CI 

59 
69 

82 

77 
86 
93 

106 



Stations. 



Baltimore.' " 

Falton Station. 
Oakland. ••• 
Arlingrton. *" 
Ho'rdsviUe. *" 
PikesviUe. *" 
Greenwood *•• 
Owing'sMs.*** 
Reistexstown. 
Finksburg. 
Tannery. 
Westm^ter. '•• 
N.Windsor. "• 
Un. Bridge.*" 
Middleb'rg. •" 
Frederickjc,*" 
Rocky Ridge. 



•10 



Emmitsburg. 



•to 



Mech'cst'n. 
Blue Ridge."" 



Waynesboro. 



Smithsburg. '" 
Hagersto'n. •" 
W'msport. 



•OB 



Martinsburg. 



Geological Formations. 



) 



17. Jurassic & lb. 
Hnrojian. 
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17. 

1 a. Lau., Gran. quar. 



•( 



'*Gra. &Stea.qu. 
1 b. Huronian? 



II 



1 c. Montalban. 

** Slate quar. 
*• Trias, near. 



Baltimore Sc Oliio R. M»'-CcntiHued, 
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Point of Rocks 
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1 b. Hur. limestone. 
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Washington. * 
Sil'r Spring. ••• 
Knowles'. »•• 
Rockville. •" 
GaiUiersb'g. "• 
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Boyds. *" 
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Dickerson*s* 
Pt of Rocks.?8* 



17. Up. Jur.? & Azoic. 



It 



1 b. Hur. & 1 c. Mont. 
" Serpentine. 



II 



"Tal. 8c. Mon. 



•I 



16. Tri. n. Dia. dykes 
•' Poto. Marble. 
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Point of Rocks. 
Berlin. 

Weverton. •*• 
Sandy Hook. 
Harper's F'vH' 
Duffield's, Va. 
Kearneysville. 
VanclievesvUe. 
Martinsb'g. *" 
Nor. Mount. " 
Sleepy Cr'k.*" 
Hancock, tl* 
Sir John's Run. 
Orleans Road. 
Paw Paw. 
Green Spring. 
Patterson's Ck. 

Cumbl'dpMd." 



16. Trias. Pot. Marb. 

1 b. Huronian ? 

Montalban. 
i« 

Potsdam and Slate. 
3a. to 4 c.Sil.-Cam. Ls. 



• I 
11 
II 



1 » 2 



6-13 Sil. & Devonian. 



«i 



10 Ham. & 7 L. Held. 
8-13 Devon.*" f w 

i< Jo 

7.L. Hel.&80ri I » 
10. Hamilton. [ g 

8. Oriskany. 

7. Lower Held'g to 
18 a* Vespertine.* 



1 



•8 



S. Hartford Countyf a few miles northwest of the Philadelphia, Wilmington & Baltimore Rail- 
road yields a fine green serpentine in blocks, equal to verd-antique in splendor and polish, besides the 
common building sort. In the Jurassic beds on the same railroad, also on the Wauiington branch of 
the Baltimore and Ohio Railroad, vast beds of nodular carbonates of iron occur, rich in metal. 

3. The Woodstock, £llicott*s City and Port Deposit granites are superior of their kind. 

4. Bare Hills mineral region. It has chrome and copper ores, asbestos, serpentine and magnesian 
rocks. 

5. The Western Maryland Railroad runs near copper mines, chrome, serpentine, talc, steatite, 
asbestos, carbonate of iron, and most beautiful marbles of every color, from blacky daxk red, salmon, 
etc., to pure white— even statuary marble — ^besides the breccias of every degree of size in their compo- 
nent pebbles or pieces, both round and angular. P. R. U. 

6. By Prof. William M. Fontaine, of Morgantown, West Virginia. 

7. Baltimore is located upon rocks of 1 b. Huronian and 1 c. Montalban ages and upon clays and 
sands which rest upon the eroded edges of both of these. The clays approach the neocomian in posi- 
tion, while the sands and drifts belong to various more recent horizons. P. R. U. 

8. The rocks of the eastern portion of the Azoic area in Maryland, as in Vir^ia, are granites, 

Seisses and homblendic rocks. This belt extends to near Parr*s Ridge, where it is succeeded by 
gillites, with some metamorphic limestone, probably of Montalban age. 

9. The Azoic area passes some distance to the west of the railroad from Baltimore to Washington, 
consequently this road runs chiefly in formations similar to those found at Baltimore. Washinjg:ton has 
a geological position similar to that of Baltimore, but here the subjacent rocks are plainly similar in 
age to the Fredericksburg sandstones, and are probably Upper Jurassic 

10. On the west side of the Monocacy River a belt of Mesozoic rocks occurs, extending to near 
the east base of the Catoctin Range. Along the west margin of this belt occurs the remarkable lime* 
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Stations. 


Gbological Fokmations. 





Baltimore. " 


Hombl. sch. Gn. age? 


Baltimore. 


Homblen. schist age? 


8 


Woodberry. 


Gneiss " 


8 


Fulton Station 


Decomp. Mica sch. ' ' 


5 


Melvale. " 


*< •< 


4 


Highland Park. 


Hypexsth. Gabbro " 


6 


Mt. Wash'ton. 


if •• 


6 


Oakland. 


«• <« 


. 7 


Hollins. 


i< «« 


6 


Arlington. 
Mt. Hope. 


•« <« 


14 


Texas. 


Crys. 1. 8. Marb. " 


8 


<• •• 


16 


Cockeysville. 


•1 <« 


9 


Howardsv'le.** 


•• •• 




10 PikesvUle. 


Mica schist " 




13 McDonough. 


Gneiss *• 




etc., etc.. etc. 



ston« breociA called the Potomac Marble. This is well exposed near Point of Rocks. This Mesczoic 
belt is flanked immediately on the northeast and east by a belt of rather impure slaty limestone. 

11. The gom at Harper's Ferrv is cut through metamorphic rocks, of in part probably Huronian 
a^ One and a half miles west of the station the Calcif erous limestone appears. From this point, 88 
miles, to near North Mountain, 107 miles, a wide belt of Lower Silurian umestone occurs, with occa- 
sional bands of slate, embracing the rocks from the 8 a. Calciferous to and including the 4 c. Hudson 
River. These have never been separated in this'region. The limestone predominates by far, and will 
be spoken of as the 2-4. Siluro-Cambrian. 

18. On the west side of this limestone belt, a great fault brings down in North Mountain the 
various Silurian and Devonian formations from the 5 a. Medina to the 18 a. Vespertine or No. X, 
which are to be seen in North Mountain and its immediate vicinity. 

18. From North Mountain to Cumberland a wide belt of highly disturbed strata occurs. Owing 
to the close compression of the folds in which the strata are thrown, many of the formations containea 
in this belt are always to be seen at any given locality, and hence when any formation is given for a 
station it must not be inferred that this alone occurs there. 

In this belt the following formations are to be found: The Oa. Oneida, 5 b. Clinton, 7. Lower Hel- 
derberg, 8. Oriskany, 10. Hamilton, 11 a. Portage, 11 b. Chemung, 12. Catskill, and 13 a. Vespertine. 
These have never been clearly separated from each other. The hard sandstones, such as the 5 a. 
Oneida and 8. Oriskany, usually form the crests of the ridges, and the softer stratai, more commonly 
the Hamilton, compose the valleys and foot hills. W. M. F. 

14. Cumberland^ Md, Beautiful Oriskany sandstone fossils occur at th% quarries in and about 
the city. Also Lower Helderberg and Clinton group fossils on Wills Creek below the town and Wills 
Gap. Also Fucoids of the Medina sandstone. R. P. Whitfbld. 

ISk Patterson Creek, A short distance south of the road good Hamilton fossils are obtained on 
the Patterson farm. R. P. W. 

Id. Frostburf, Coal plants of various kinds, Hamilton fossils as casts occur in and on the hills on 
the N. £. of the city, some of them very fine. R. P. W. 

*As it would seem advisable to give with some fullness what is known about the rocks near a large 
citv like Baltimore, the following notes on the crysulline rocks in that neighborhood have been fur- 
nished for this book by Dr. Geors^ H. Williams, associate in Mineralogy at the Johns Hopkins Univer- 
sity, in which he has brought to Bght some interesting points which are easy of access. J. M. 
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17. On the oatskirts of the atj on the right are the large Gneiss quarries of Tones Falls, which 
famish Baltimore with much buiidmff and paving stone. They also produce many oeautiful minerals, 
including the species Beaumontite (Heulandite) and Haydenite (Chal»zite). The Gneiss is intersected 
by large veins of pegmatite containing fine specimens of microclme and frequently tourmaline, apatite^ 
sphene, garnet, etc 

18. Between Melvale and Woodberry a tongue of the Hypersthene-gabbro is crossed, and a contact 
between this rock and the gneiss well exposed. 

10. Just west of HoUins Station, but not visible from the railroad, is the lenticular mass of serpen- 
tine, known as the Bare Hills. It contains considerable chromite, which, however, is now no longer 
worked. Just south of the Bare Hills is a mine of chalcopjrrite, oocniring in the hornblende gneiss in 
connection with octahedral crystals of magnetite, and an mteresting monodinic variety of anthophyl-.- 
Ute. G. H. w: 

20, This most interesting eruptive rock, locally known as ** Nigprerhead," covers an area of about 
fifty square miles west and north-west of Butimore. It is most admirably exposed at the above-named 
stations, especially at Mt. Hope, where a long cut reveals a section of it over 1,000 feet in length. In 

Sineral appearanoe it strongly resembles the normal triassic trap, but is petrographically altogether 
fferent. It weathers to a dark vermilion soil, through which huge blocks of the froth purple rock may^ 
be seen protruding. The most interesting feature of this gabbro is the partial alteration which it ha» 
suffered to a homblendic rock which is generally massive, although sometimes schistose. This may be 
designated as Gabbro-Diorite, and has been formed by the paramorphosisof the pyroxene to hornblende 
without chemical change (see Am. Jour. Sd., Oct.. 1884). This change may be most ad vantageously 
studied at the Mt. Hope cutting. Just south of Highland Park the contact of the Gabbro and Schists- 
may be seen with large dykes of the former rock alternating with the schists before the actual contact 
b reached. G. H. W. 

21. A few hundred yards above Oran^ Grove, on the Patapsco River, there is a most interesting- 
profile 860 feet in length exposed by the railroad excavations. Hornblende schists, dipping over 70** to 
the west, are cut by apparently eruptive granite. In the center a hu^ trunk, nearly 90 feet broad, 
emeiges from the ground parallel to the mp of the schists, and from this two lateral arms are given oS 
on each side which traverse the schists nearly at right angles to their bedding. The lower of these 
lateral arms on the west side, although only four feet broad at its origin, may oe traced over 150 feet 
in a horizontal direction, ana when it disappears is less than five inches in width. On the east side 



82. 

structure 



the arms are equally well marked, but are not ex^sed for so long a distance. Inclusions of the schist 
in the granite are very numerous; one in the mam trunk is over 14 feet long. These dykes exhibit in 
an admirable manner the effect of the cooling surface on their structure, oeing always very coarse 
grained in the center but fine grained at the edge. Smaller dykes of granite are frequently exposed 
between Orange Grove and Avalon. G. H. W. 

The granite at Ellicott City is generally porphyritic; on the edges of the mass, however, this, 
disappears and the rock seems to pass gntdualfy into Gneiss. G. H. W. 

28. The granite extensively quarried at Fox Rock and Granite P. O., a few miles north of Wood-^ 
stock, is of a very superior quahty, closely resembling the ** Richmond Granite" of Virginia. 

G. H. W. 

24. Loch Raven is a romantic spot on the Gunpowder River, which has been dammed as part of 
the Baltimore water supply. A conauit, cut through five miles of solid rock, leads the water to the 
cit]r. From the station northward along the river the road exposes a fine section of quartzite and mica 
schist in contact with crystalline limestone. On the railroad are exposed quartz rocks and gneisses, 
with tourmaline and secondary mica developed on the cleavage planes. These are immediately over- 
laid by crystalline limestone, which is in turn succeeded by mica schists, often rich in garnet and fibrol- 
ite, and resembling the well known Philadelphia mica schists. At many points, however, the rocks od 
both sides of the hmestone appear to be identical. At the upper contact is a huge dyke of very coarse 
grained granite. This is on tne road just opposite the Water-works building on the dam. 

G.H.W. 
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DESCRIPTION OF THE GEOLOGICAL FORMATIONS. 

As the descriptions of the formations Riven in the introductory part of this volume do not give a 
detailed account of the carboniferous rocks, and as West Virginia can lav claim to greater develop- 
ment of these beds than any other State, Ftofessor I. C. White has kindly furnished the following 
resume of their structure and characteristics, and has extended it briefly to the other formations of 
that State, besides the Carboniferous. As these are the results of Professor White's very recent 
explorations as United States Geologist, they will be especially valuable to those who have not the 
time or opportunity to look throueh the official geological reports, and they may serve to correct 
many erroneous statements as to the geology of West Virginia which haVe obtained currency. 

J. M. 

20. QIJATBBNAIIT. Cincinnati Ice Dam and Flooded River epochs. 

The only Quaternary deposits found in West Virginia are those made along the Ohio River and 
its tributaries during the existence of the Glacial dam at Cincinnati, and those made along all the 
fttreams which drain the Allegheny Mountains plateau. (See Note 62.) The rounded boulders at high 
levels along the Potomac, Cheat and other rivers resemble glacial deposits, but no glacier ever existed 
in West Virflrinia.the deposits in question having been made during the " Flooded River " epoch which 
closed the glacial period, when the snows that had doubtless accumulated to a considerable thickness 
on the Allegheny plateau melting away filled the draining; streams with water to a depth probably 
exceeding 100 feet. The entire area of West Virginia was elevated above sea level during the Appala- 
chian revolution, and has remained above the same ever since, hence none of the formations between 
the (16) Permian and (20) Quaternary are found in this State. 
IS. Permian or Penuo-CftrbonlferoiM» Upper Barrens.* [XVI. Serai.] * 

The Permian beds, according to Fontaine and White, include all the stratified rocks in West 
Virginia above the horizon of the Waynesburg coal. The series has a maximum thickness of 1,600 
feet, and consists of red shsJes. sandstones and limestones, there being three or four thin coal beds 
in the lower half of the grroup, out none whatever in the upper. The beds are all apparently of fresh 
water origin, since the limestones contain no fossils except SpirorkiSf C^pris, Estheria^ and other 
bivalve crustaceans. The plant remains are principally Ferns of Permian type, including CaUipteris 
conferta^ though T(ieniopteriSt Baiera and others recall Mesozoic forms. The formation enters the 
8tate from the southwest corner of Pennsylvania and stretches across it to the Great Kanawha River 
in a belt 30-60 miles wide. 

1. By Professor 1. C. White, United ;States Geologist, and lately on the Second Greological Survey 
of Pennsylvania. 

2. Permian. The evidence of the existence of the Permian or Permo-Carboniferous formation 
in West Virginia is contained in Vol. P.P. of the Second Geological Survey of Pennsylvania, by Wm. 
M. Fontaine and 1. C. White, 1880. J. M. 

* The names and numbers enclosed in square brackets are those given to the formations by;Wm» 
B. Rogers, late State Geologist of Virginia. 
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14o. Upper Coal Bfeasnres, Monong^ahela Series. [XV. Serai.] 

In tne northern portions of the State contains four coal beds in descending order, as follows : 

Waynesburg bed, merchantable coal .j, 4-6 ft 

Interval limestones, shales and sandstones 250 ft. 

Sewickley bed, merchantable 4-5 ft. 

Interval limestones and shales 65 ft. 

Redstone bed, worthless , a-4 ft. 

Interval limestones, shales and sandstones 40 ft. 

Pittsburg bed, merchantable coal 6 ft. 

Total thickness « 374 ft. 

In Southern West Virginia, on Great Kanawha niver, the group has undergone the following^ 
changes : The Sewickley and Redstone coals are absent ; the Waynesburg is thin and worthless : 
the group has lost all its limestones except one thin stratum ; it has also lost 100 feet of rock, inter- 
vals oeing reduced to 275 feet; red shales are abundant on tne Kanawha Kiver; there are none in 
these measures on the Monongahela; the Pittsburg coal maintains 5 ft.-6 ft. of merchantable coal^ 
but it is often absent entirely from wide areas, or only 1 ft.-2 ft. thick on others. 

14b. Barren Bfeasnres. [XIV. Seral.l 

Northern West Virginia shows the following structure : 

Shales, sandstones and limestones, sometimes including a thin coal 200 ft 

Morgantown sandstone 25 fL 

Elk Lick coal 0-4 ft. 

Shales 75 ft. 

Green crinoidal limestone, very fossiliferous 2 ft. 

Coal 0-1 ft. 

Red and variegated marley shales 100 ft. 

Bakerstown coal ........^ 0-4 ft. 

Shales and sandstones 40 ft. 

Upper Mahoning sandstone, pebbly 50 ft. 

Brush Creek coal 0-3 ft. 

Lower Mahoning sandstone 75 ft. 

Shales 12 ft. 



Total 685 ft. 

On the Great Kanawha this group thickens up to 800 feet: the green crinoidal limestone disap*^ 
pears, but is exactly replaced strati-graphically by one of fresh water origin. The Brush Creek coal 
attains important dimensions, and two new ones are introduced below it, while the series is termi^^ 
nated by the " Black Flint," a marine deposit of dark gray* or blackish flint peculiar to the Kanawha^ 
Valley, and exhibiting every gradation between sandy shale and compact silex. 

The coals of the barrens are everywhere variable and uncertain. A bed may be present in good 
thickness on one farm, while on the adjoining land it may be absent entirely, or so impure as to- 
lurove worthless. The Brush Creek seam is the persistent and important one. 

14b« Iiower Coal Vnasnres. Alleg^lieiiy BiTer Series. [XIII. Serai.] 

These measures are 250 feet thick at the northern line of the State, ana usually oontain five coal 
beds, in the following order: 

Upper Freeport Cpal — 

Interval. ,. .50 ft 

Lower Freeport Coal- 
Interval.. 76 fk. 

Hiddle Kiita&iDg€k>al— 

Interval „ 36 ft 

Lower Kittaning Coal — 

Interval .60 ft 

Clarion Coal — 

Interval to top of XII 20 ft. 

The Upper Kittaning Coal, which is often present in Pennsylvania, seems to be absent in Northern: 
West Virginia, though it comes into the section on the Kanawha River. The Upper Freeport and 
Lower Kittanmg are the only ones of these five that are valuable, since the others are usually too- 
thin and slaty. The first is generally 4 ft.-6 ft. thick and the latter 3 ft.-^ ft. This series gradually 
expands southwestward, andon the Kanawha River attains a maximum thickness of 1,100 tLfUi. whlchi 
its six productive coal beds are disposed somewhat as follows: 

Upper Freeport ("Cannelton Lower") bed- 
Interval 100 ft 

Lower Freeport (" Coalburg ") bed — 

Interval 76 ft 

Upper Kittaning (" Winnifrede ") bed- 
Interval „.. 350 ft 

Middle Kittaning ("Cedar Grove ") bed- 
Interval 116 ft. 

Lower Kittaning ("Campbell Creek") bed — 

Interval 120 ft 

Clarion (Eagle) bed- 
Interval to top of No. XII. in whieh two or three thin coal streaks occur 340 ft 

'' The six coal beds given above are never all workable in the same section ; in fact it is rare that 
more than two of them furnish valuable coal on the same property. The Lower Kittaning is probably^ 
■the most persistent of the Kanawha coals. 
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14a. PottSTille cong^lomerate. New Biver Coal Series. fXII. Serai.] 

The No. XII. series has the following stracture in Northern West Virginia, on Cheat Biyer : 
Massive, pebbly, sandstone, sometimes in two or more beds with intervening 
shales, the whole representing the Homewood and Cannoqaenessing san(f 

stones of Pennsylvania 160 ft. 

Coal 1-2 ft. 

Black Slate 10 ft. 

Gray Sandstone to base of XII 26 ft. 

Sonthwestward across the'State this series thickens, even to a greater extent than XIII., and in 
the !New Biver (southward continuation of the Kanawha) region, attains a maximum of 1,900 ft., in 
which are three important coal beds in the following order, descending from top of XII. : 

Massive sandstones and conglomerate with a thin coal, 176 ft. below top 400 ft. 

NuttallCoal « 

Shales and massive sandstones 260 ft. 

Coal 

Shales and sandstones 100 ft.' 

Coal y 

Shales and massive sandstones to base of No. XII 660 ft. 

Total 1,300 ft. 

These three beds are coking coals of the finest quality, and one of the two lower appears to be 
identical with the great ten-foot seam of the] Flat Top country. These coals are found of workabla 
thickness only around the southern margin of the coal area, in a belt of country 20-^0 miles wide» 
north from which they thin away to insignificant streaks. Tne Nuttall bed would correspond to the 
Quakertown coal of Pennsylvania, and the other two would represent the Sharon and its "rider." 
13. Sub-Carboniferous. 
13c. M auoh Chunk Shales. [XI. Umbral Shales.] 

On Cheat Biver consists of shales, green sandstones, and thin limestones, with iron ore next the 
top; total thickness 300 ft., in which are only 10 ft.-16 ft. of red shale. On New Biver this series is 
not less than 2,000 ft. thick, consisting of red shales, green and gray sandstones, with an impure 
limestone at the top of the eroup. 
13b. Mountain or Greenbrier liimestone. [XL Umbral Limestone.] 

100 fU-160 ft. thick in Monongalia Co., but increases to over 800 ft. in Greenbrier Co. Is absent 
entirely over a large portion of the Northern region of the State west from Chestnut Bidge. 
13a. Pooono Sandstone. [X. Vespertine Sandstone.] 

Hard gray current bedded sandstone and conglomerate, 600 ft.-600 ft. thick on Cheat Biver, and 
1,000 ft.-l,200 ft. in the Allegheny Mountains along B. ft 0. B. B. No measurements have been made 
in southwestern portion of the State. 
9-12, Devonian. 
19. Catskill. [IX. Ponent.] 

Bed shales, green and red sandstones, and an occasional conglomerate, 800 ft. thick at Bowles- 
burg, B. ft O. B. B., and 1,200 ft-1,500 ft in Allegheny Mountains ; thins away to almost nothing west 
from Chestnut Bidge. 
11-19. Chemung-CatskUl. [VIII. and IX. Ponent and Vergent in part.] 




with the Catskill and again with the Chemung. In Penna. Geol. Beport G', p. 63, the desirability of 
the present classification is fully set forth. 
lib. Chemune^ 

and HVIII. Vergent] 

11a. Portage, j 

A series of hard, flaggy sandstones and shales, with a massive conglomerate (8d Venango oil sand) 
100 to 200 ft. below the top ; no red beds whatever; sparingly fossiliferous : thickness about 2,600 ft. 
10c. Genesee. [VIII dident] i— © ' » 

Black slate and dark shales ; thickness 160 to 200 ft. along B. ft O. B. B. 
10b. Hanodlton. [VIII. Cadent] 

Dark brown sandstones and sandy shales, very fossiliferous: thickness along B. ft O. B. B.» 
600 to 800 ft. * 

10a. Maroellus. [VIII. Cadent.l 

Black and gray slates with beds of impure gray limestone at base. The entire group 600 to 600 
ft. along the B. A O. B. B. 
9. Comiferous. [VIII. Cadent] 

Wanting in West Virginia. 
5-8. Upper Silurian. 
8. Oriskany. [VII. Meridian.] 

A coarse, dirty yellow fossiliferous sandstone, 75 to 160 ft thick. 
7. liower Helderbery. [VI. Pre Meridian.] 

Highly fossiliferous gray and blue limestones, 400 to 600 ft. thick. 
6. Salina. [V. Scalent J 

Greenish magnesian limestones, red and variegated shales, the whole having a thickness of 600 
to 900 ft. along B. ft O. B. B. 

Bb.^S£?/'^""*}CV- Scalentand Surgent.] 

Hard, flaggy sandstones ; thin limestones and shcdes, in which occur two beds of iron ore, the 
thickness of all being 400 to 600 ft along B. ft O. B. B. 
ffa. Medina and Oneida. [IV. Levant.] 

Hard, white sandstone (White Medina) at top 400 to 600 ft. thick, succeeded by red shales* and 
S'andstones 800 and 1,000 ft(Ked Medina), and followed by gray sandstones and conglomerate (Oneida) 
200 to 600 feet thick. ** ^ ' 
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liowev Siluriaa or Cambrian. 
4o. Hudson Biver Shales. [III. Matinal.] 

Dark brown shales and slates usually cleaved, probably 8,000 to 3,000 ft. thick on B. A O. B. R., west 
from North Mountain ; no exact measorements have been made. 
4a. Shenandoali Valley IJinestone* [II. and III. Matinal and Auroral.] 

Limestone^ of great thickness, and some of it rery pure: no trustworthy measurements have 
been made, but it is probably not less ttian 4,000 to 5,000 fL thick along B. ft O. B. B. 
Sb. Potsdam Sanastone. [I. Primal.] 

Found only in Blue Bidge at eastern line of State, where it consists of quartzites and slates, 
whose thickness has not been accurately determined, but It ia probably not less than 2,(X)0 to 
8,000 ft. 

1. Arehfeaii. 

lb. Huronian. Rocks of this age supposed to exist in the gap of the Potomac through the Blue 
Ridge at Harper's Ferry. 

3. Professor White thinks the geology of West Virginia can be best studied by beginning at 
Harper's Ferry, in Maryland, at the bottom of the series of formations. By this means the road 
between that place and Cumberland is given twice. J. M. 

4. The gorge at Harper's Ferry is cut through metamorphic rocks, of probably Huronian age. 
One and a half miles west of the station, a fault brings down the Potsdam and Galciferous rocks 
against the Azoic. From this point. 83 miles, to near North Mountain. 107 miles, a wide belt of 
Lower Silurian limestone occurs, with occasional bands of slate, embracing the rocks from the 3 a. 
Calciferous to and including the 4 c. Hudson Rirer. These hare neyer been separated in this region. 
The limestone predominates by far, and will be spoken of as the 2-4. Siluro-Gambrian. (F). 

5. Martiruhurg, Splendid quarries In No. II. limestone here. One mile east fi'om Martinsburg 
a syncline catches the Hudson River slate and the limestone goes under for two or three miles, then 
reappears, and again goes under to come up once more near Kemeysville. These crumples near the 
centre of the valley are the northeastern extension of the great trough which holds Massanutten 
Mountain, 50 miles south from Martinsburg. 

6. North Mountain, On the west side of this limestone belt a great fault brings down in North 
Mountain the various Silurian and 'Devonian formations, from the 5 a. Medina to the 13 a. Vesper- 
tine Or No. X., which are to be seen in North Mountain and its immediate vicinity. (F). 

7. Sir John's Run, From this point westward to Cumberland the rocks are thrown into a ser^ 
of great arches, whose corresponding troughs catch the Poeono beds in the tops of the mountains, and 
brmg up the Lower Helderberg limestone on the antidinals, so that frequently several formations 
mayl>e seen near one station. (F). 

8. Doe QuUy. Fine exposures of Catskill rocks in the approaches to the tunnel, which cutting 
through them parallel to the strike, permits the highly inclined beds to slide down into the cuts 
from a long distance up the sloping side. 

9. Oreen Spring Eun, The vallev here is a syncline of Gtonesee, Hamilton and Marcellus rocks, 
enclosed on either side by anticlinal ridges of Oriskany sandstone, making Mill Creek Mountain 
on thQ east and Patterson's Creek Mountain on the west 

10. Patterson's Greek. Another synclinal valley of Hamilton beds, bordered east and west by 
anticlinal ridges of Oriskany. Under the arch of the eastern one the Lower Helderberg limestone 
is brought above water level and quarried on the Maryland side of Potomac. 

11. Cumberland. €rood geologicid headquarters. The ereat Will's Creek Mountain anticUned 
just east from the city, brings up the Red Medina, spannea bv a splendid arch of White Medina, 
through which the creek has carved a narrow caf&on, in which there is barely room for the two R. R's 
and the National turnpike. The Clinton, L. Helderberg, Oriskany and Hamilton aJl exposed near 
city. The low mountain which begins on the Virginia side at Cumberland, and trends away to the 
southwest, is made by the massive Oriskany sandstone and called Knobby or *' Knobley.** 

12. Keffser. Splendid ground for geologists. The Potomac river turns squarely around to the 
northeast on leaving Cumberland and the R. R. follows this direction almost parallel to the strike of 
the rocks, and hence along the crest and sides of the great Will's Creek Arcn, which the river has 
worn down and converted into a valley from Cumberland to Keyser, with Knobley Mountain (Oriskany) 
eh the south, and Dan's Mountain (Poeono and No. XIl.) on the north, from the highest peak of which» 
opposite Brady's Mill, is one of the grandest views in all the Appalachian region. Queen's point, 
opposite Keyser« is an arch of Oriskany, under which comes fine exposures of L. Helderberg, both 
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very fossil iferous. The R. R. cut at Ball Neck, just below Keyser, is through a sharp syncliaeof 
Oriskany. The L. H. limestonejSalina, Clinton and White Meaina, all finely exposed along Lime-» 
stone run near town ; while the Hamilton, Chemung. Catskill, Pocono, Mauch Chunk and Pottsville 
conglomerate come down in succession along the R. R. between Keyser and Piedmont. 

13. Deer Park. West of Altamont the railroad continues on a broad, undulating plateau, tho 
Savage and Allegheny Mountains of Pennsylvania having here coalesced into one. This remarkable 
flat mountain top, from 2,400 to 2,600 feet in height above tide, has always attracted much atten- 
tion from the comparative softness of the outlines, giving the park-like character to its topog- 
raphy. (F.) 

14. Rowleshurg. Here the R. R. starts up another steep grade to the crest of Laurel ridge, and 
the view to the right (in going west) down the course of Cheat^ is the grandest of all the B. & O. K. R. 
scenery. The geologicsJ |)icture is no less interesting, since the road bed is almost a continuous 
rock-cut for 6 miles, thus giving a nearly clean exposure of the column of rocks from the top of the 
Chemung up through 700 ft, of Catskill, 666 ft. of Pocono, 712 ft. of Mauch Chunk, 368 ft. of Pottsville 
Conglomerate, 310 ft. of Lower Coal Measures, and 200 ft. of the Barrens (No. XIV). 

15. Bwk Horn JRun. All of these viaducts cross wild gorges 75 ft.-100 ft. deep, and at the Gray 
Bun gorge the cars are apparently directly over Cheat River, 200 ft. below. 

16. fV. Portal Kingwood Tunnel, Kingwood Tunnel is 4,132 ft. long and passes through Laurel 
Hill, the anticlinal axis of which crosses the R. R. somewhere near the eastern end of the tunnel, 
since the U. Freeport coal has there an elevation of 1,865 ft. A. T. and dips eastward, while at the 
western portal the same coal is 1,805 ft. A. T. and dipping rapidly westward. The summit of the 
mountain is made by 200 ft. of Manoming sandstone. 

17. East Portal Murray's Tunnel. U Freeport coal here 3% ft'-*K ft- thick, and extensively 
coked at Austin mines 20 ft. under R. R. track, just west from Murray's Tunnel. 

18. Newburg. A small area (3(XM00 acres) of the Pittsburg coal is caught in the summit of the hills 
here near the centre of the trough between Laurel Hill and Chestnut Ridge anticlinals. The Pitts- 
burg coal has an elevation of 500 ft. above R. R. and is transported to the latter over a long incline. 
A shaft has recently been sunk near the foot of the incline which passed through the If. Freeport 
coal, 4 ft. thick at 169 ft., and the Lower Kittaning bed, 7 ft. thick at 359 ft. 

19. Three Fork Creek Bridge. Three miles up Three Fork Creek is Irondale Furnace where 
native ore (from 150 ft. above U. Freeport coal) is principally used, and theU. Freeport coal furnishes 
the coke. A branch R. R. connects it with B. & O. at mouth of Three Fork. 

20. Valley Biver Falls. The anticlinal axis of Chestnut Ridge crosses the river here and brings 
up the conglomerate rocks of No. XIL to 150 ft. above water level, over which the stream descends 
in a series of wild cascades. The hills are capped by the Mahoming sandstone, thus exposing all of 
No. XIII. 

21. Fairmont The Pittsburg coal comes about 75 ft. above the track here and Is extensively 
mined and shinped east for gas and steam purposes. 
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22. FarmingUm. The Waynesburg bed is mined here about 150 ft. above track, the Pittsburg 
being more than 200 ft. under water leyel. 

23. dfannington. The Waynesburg coal, or highest number of the Carboniferous proper, goes 
under the B. B. track 2}^ miles east irom Mannington, and from there to near the Ohio river the 
rocks belong to the Permian or Permo-Carboniferoos series, the No. XVI. of Rogers. The Washing- 
ton coal is 75 ft.-100 ft. above track at Mannington. 

24. Burton. In the region between here and Bellton are to be found the highest rooks of the 
Permian series, some of the summits attaining an elevation of 1,200 ft.-l,500 ft. above the Waynesburg 
coal. 

25. West Portal Board Tret FumntL Ninevah coal, the uppermost small bed of the Permian 
series, 50 ft. over track here. 

26. Belton. A fine locality for Permian exposures in the stoep hills, which rise 000 ft. to 700 ft. 
above water level. A hole bored for oil a short distance above Bellton, passed through the Waynes- 
burg coal at 400 ft. below creek level. 

27. MoundsviUe. The Pittsburg coal underlies the Ohio river about, 90 ft at Moundsville, and is 
mined by shafts. The Waynesburg bed is 170 ft above the river, but impure, and only 2% ft-^ ft 
thick. 

28. WheeUng. The Pittsburg coal is about 100 ft. above river here, and fine exposures of the 
entire Upper Goal Measures (260 it thick), and the lower portion of Permian may be seen in the steep 
hills around Wheelins. 

29. Flemington. Here the Lower Ck>al8 and Lower Barren Measures are shown, with a small 
remnant of the Pittsburg bed in the tops of the hills, it being the seam worked there. (F). 

At this station is the eastern outorop of the Pittsburg coal bed, west Arom the anticlinal of Laurel 
Hill (Chestnut Bidge of Pennsylvania). From this localily the coal and the railroad level constantly 
approach, until at Wolffs Summit, a little west from Wilsonburg. the coal is under the track. (S.&F.) 

30. Clarksbura, Pittsburg coal extensively mined here and westward to Wilsonburg. It is also 
coked and shippea to Chicago and elsewhere for purposes other than the manufacture oi iron. 

31. WUsonburg. Just before reaching Wolfs Summit, the Pittsburg coal bed is at the railroad 
level, and is worked near the track at the Summit. The Redstone coal bed is seen two inches thick 
in the Summit cut Between the Summit and the Brandy Gap Tunnel the Waynesburg coal bed is 
seen and is worked Just south from the railroad, the opening oeing visible from the track. At the 
west end of the tunnel the Washington coal bed is exposed above the track. This is in the Upper 
(Barren Measures. (S). 

32. West Union. The Waynesburg coal is mined to a small extent here and eastward beyond 
Smithton, but is thin(2 ft-4ft) and impure. The roof shales contain numerous finely preserved 
fossil plants at West Union. 

33. EUenboro. Prof. Stevenson is now inclined to believe that what he has described in this 
region as faults are only very sharp anticlinal axes, and that what is known as the " Oil Break " is 
simply a great anticlinal arch, and in this view Prof. White coincides, though he has made no special 
investigation of the question. The oil obtained at Volcano and other localities in this region comes 
from the Pottsville conglomerate, according to Stevenson. 

34. Petroleum. About one-firth of a mile east of this station, a fault crosses the railroad, which 
brin^ up the Lower Barren Series against the Upper Barren Series. Thence, from EUenboro to 
within a short distance of Petroleum station, the rocks are nearly horizontal, and the Upper ^Veeport 
doal bed is exposed in several of the cuts. But, near Petroleum, there is a most remarkable upheava I, 
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* Oieaapwke A Ohio Sailro€ui. Prof. Wm. B. Rogers* account of the geology of this road in Vir* 

finia and in West Virginia, as given in the first edition, is re-produced in the cnapter on Virginia; 
at since its publication the country has beeu^ greatly dereloped and studied, ana Prof. White has 
therefore prepared a more extended and minute description of the portion of that road in West 
Virginia. 

which has brought up the lower coals, the strata suddenly rising within a few yards to an angle of 80 
degrees. Just west of Laurel Fork Junction the rocks dip down a^in, the conditions being liere on 
the west side similar to those at Petroleum on the east After passing the first cut west from the sta- 
tion, the dip is suddenly reduced from 60 degrees to nearlv horizontal. This forms the so-called ** Oil 
Break,"as all the productire oil wells are found along the line of this belt This belt is about one and 
a half miles wide, running in a direction a little east of north and gradually ihtttening out toward each 
extremity, and forms one of the most remarkable geological features in this State. This carious 
disturbance is well worth a visit Near it, a few miles off by a branch road from Cairo, is the Tertieal 
chasm, 4 feet wide, which was filled with the mineral Grahamite, now worked out There is a &ult 
at Kanawha, forming the western boundery of the disturbed region, as that at EUenboro is the 
eastern. (S. & F.) 

36. Parkeraburg. The Washington coal, about 100 ft. above the base of the Permian series, is 
foond at low water of the Ohio here, while the horison of the Pittsburg bed would be about 360 fL 
under the river, but it is altogether i>robable that the Pittsburg has here thinned away, since borings 

give no trace of it, and at Baming Springs where the *'011 Break ** anticlinal brings up its horison, 
le coal is absent 

86w Carbon, Pittsburg coal mined here by shaft 86 ft deep. 

87. Soney'i Point. Waynesburg coal mined locally, only 2^ ft.-3 ft. thick, and impare. 
38. daysvUle. Washington coal at track level, IV^ miles west from borough. ClaysvUle anti« 
clinal of Stevenson crosses R. B. one-quarter mile west from station. 

89. WasJiington. The Harvey, Hoff and Hess sas wells supply the town with ftiel ; these three 
gas wells all on a line along the crest of the Washington anticlinal, were so located on scientific 

f grounds by Prof. I. G. White. The Gants Well, one mile southeast from the anticlinal obtained oil 
rom the same sand (1st Venango) that the others get gas from. The Gantz Well struck the sand at 
2,200 ft., passing through Pittsburg coal at 350 ft., while the Hess well got gas at 2,068 ft., passing 
the same coal at 250 ft. 

40. AUegfianu Tunnel. The line between Virginia and West Virginia is crossed near center of 
tunnel through the Alleghany Mountain, the backbone of which is the Pocono sandstone. 

41. White Sulphur. A well known summer resort, famed for the curative properties of its 
mineral water, which issues from the Oriskany sandstone in a large spring, flowing 75 to 100 gallons 
per minute. 

^ Boneeverte. The railroad passes through the Pocono sandstone (X.) at Louisa tunnel, between 
Ronceverte and Oaldwell, and then enters a long stretch of No. XI. limestone and shales along the 
Greenbrier River. The limestone is over 800 ft thick, and forms the rich belt of blue grass country, 
which extends through Monroe, Greenbrier and Pocahontas counties. In the Pocono rocks at 
Louisa tunnel many fossil plants mav be found. 

43. Don. Near Don is the Big Bend tunnel, 6,060 ft. long, through No. XL red shale, which cuts 
off several miles of meanders in the Greenbrier river. 

44. Minton. Junction of Greenbrier with New River. Here the railroad enters the cafion of the 
latter stream, a great gorge cut down 1,000 to 1,500 ft. below the tops of the bounding mountains, and 
in which the railroad runs for nearly 60 miles through some of the wildest scenery on the continent 

46. New Btehmond. A splendid sandstone for building purposes crops out in the No. XI. sandy 
beds above the railroad here, and the West Virginia block lor the Washington monument was quar- 
ried from the same. In the vicinity of Ronceverte and Alderson these sandy beds of XI. seem to be 
almost unrepresented, for the limestone there extends nearly up to the base of No. XII. ; but as we 
enter the New River region a great mass of red shales, green and gray sandstones, etc., 1,600 to 2.000 
ft thick, wedges in between the main Greenbrier limestone below and 30 to 40 ft. of impure fossilif- 
erous limestone at top, which immediately underlies the Pottsville (XII.) conglomerate. This upper 
limestone sJong New Rivei holds the same fossils as an impure limestone in Monongalia Gounty, 
which is separated from the main sub-carboniferous limestone by 60 ft. of sandstones and red shales* 
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and the two are very probably identical, though the intervening rocks have increased 80 fold in 
thickness on New River. 

i6. Quinnimont The No. XII., or New River coal series, comes into the tope of the a4Joining[ 
mduntains here, and one of its coal beds, which comes 600 ft. above the base of XII., has been mined 
and coked for use in the iron fUmace situated at Quinnimont It makes a splendid coke, as does each 
of title three workable beds in No. XII. The elevation of the Quinnimont bed is 1,050 ft. above railroad. 

47. MeKendree. About half way between this station and Prince, the'upper or Chester limestone 
mentioned in Note 45 comes down to track level, and presents a fine opportuni^ for collecting sub> 
carbo iiferous (Chester) fossils. 

48. Stone Clijf. Mines in Fire Creek and Nuttall coals, the former at 660 ft. above river, the lat- 
ter at 950 ft. 

49. Mre Creek, The Fire Creek coal here mined at 700 ft. above railroad, steepest incline on river. 

50. SeweU. All of the three New River coals may be seen here. The Nuttall bed in the tops of 
the mountains, and the Quinnimont and Fire Creek below. These coals are of excellent coking 
varieties and very pure. 

51. NuttaU. Nuttall coal, 400 ft. under top of XII. and 600 ft. above railroad, mined here. 
Uppermost great cliff rock of XII. seen cappiag the mountain here, from which the scenery is very 
grand. 

52. Hawk^s Nest. The Hawk*B Nest cliff is on right bank of river, one mile below station, and 
here the upper members of XII. rise almost vertically fh>m the bed of the river to 500 ft. above the 
same. The view ftrom it is well worth a visit. The Anstead coal mines are in Gaulev Mountain, four 
miles distant, and 855 ft above C. & O. R. R. A narrow-sauge railroad leads out to them. The 
Lower Kittanning coid is the one mined. Nuttall coal is oxuy 76 ft above track at Hawk*s Nest, and 
2 ft. 8 in. thick. 

53. Kanawha FaUe. The falls are a series of cascades aggregating about 20 ft. in height over the 
hard current-bedded upper portion of the Homewood sandstone. 

64. Cannelton. A good locality to study the lower coal measure series. The Clarion (Ei^le) 
is Just below track level. The Lower Kittanning bed is 105 ft. above, and extensively mined for gas 
coal, while on the north side here the U. Freeport coal may be seen at 760 ft. above river changed to 
a splendid cannel. From Mt Carbon to near Charleston the track runs in No. XIII. beds, and coal 
openings are numerous on both sides of river. A general section of these measures is given in 
another connection. 

55. Paint Creek. Paint Creek axis crosses here, and a railroad extends up Paint Creek for 10 
miles to coal mines. 

66. Blaeksburg. Splendid example of erosion during coal measure times in cuts just above 
Blacksburg. 

57. Coalburg. Splendid geological headquarters for seeing Coalburg, Cedar Grove and Brush 
Creek coals, and collecting fossil plants in roof of Lower Kittanning and Cedar Grove beds in Wat- 
8on*8 Hollow, North Coalburg. 

68. Winnifrede Junction. A railroad leads upField's Creek seven miles to Winnifi^de coal mines, 
the typical localily of Winnifrede bed (Upper Kittanning). On the other side of the river directly 
opposite, and in plain sight £rom the cars, is the mine of the Macfarlane Coal Company, in the Win- 
niirede bed, one of the best mines along the Kanawha, mmishing a very pure coal of splint and 
bituminous mixed, and in qualiiy unsurpassed for domestic and steam purposes. 

69. Maiden. Cross to opposite side and examine extensive mines on Campbell*s Creek (Lower 
Kittanning) coal, also salt works, the water being derived from base of XII. 

eo. Charleston^ Good headquarters for studying barrens (XIV.). Three miniature fitults in 
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cuts of railroad, one Smile above station, where U. Freeport coal and overlying ** Black Flint " may 
also be examined. Great deposit of rounded pebbles and stones at junction of Elk and Kanawha, 
here, finely exposed along cemetery road and extending to 385 ft. above river, the upper limit of the 
gl£U3ial dam-lake in whicn the deposit was made. From Charleston to Huntingdon the railroad run» 
m No. XIV., or the Barren Coal Measures. 

61. SmringhiU. Great terrace of rounded boulders extend up over 200 ft. above river, just below 
mouth of Davis Creek, up which a railroad extends 16 miles to coal and Black Band iron ore mines. 

62. Searv. Here the railroad leaves the Kanawha River following up Scary Creek, which leads- 
out into an old valley (Teazes), at Scott, four miles distant This singular valley, one mile wide and 
200 ft. above the Kanawha River, bounded on either side by hills 200 feet higher, and extending^ 
through to the Guyandot River, which finally debouches into the Ohio, was once occupied by an arm 
of the Kanawha River, when the great ice dam at Cincinnati during glacial times backed the waters 
of the Ohio and its tributaries to a height of 600 to 600 ft. above present low water at Cincinnati. 
This hypothetical dam of Prof. G. F. Wright is demonstrated beyond any doubt bv the great beds of 
clay, gravel, boulders and other trash which cover Teazes Valley to a great depth all along its course, 
exce^ where subsequent erosion has removed them. When the ice dam melted away at Cincinnati^ 
the water that had previousjv filled this valley was withdrawn, passing down to the Ohio by its for- 
mer and present route, the Kanawha, thus leaving the ancient valley nigh and drv, though littered 
up with " Black Flint,^* pieces of cannel coal, quartzite, sandstone and other rocks that testify to 
tneir Kanawha and New River origin. 

The traveler should also notice the remarkably level character of the Kanawha Vallev flats, on 
which the railroads are built, as shown by the altitudes given from Point Pleasant to Charleston, on 
the Ohio Central Railroad, and above Charleston, on the Chesapeake & Ohio Railroad. Another 
important fact is that the deposit which fills this valley is true loess, a lacustrine deposit similar to* 
that on the Mississippi and Missouri River and elsewhere.  J. M. 

63. Seott, An excellent locality to study the ice dam lake deposits in a deep cut through them 
just east from station. The rounded boulders extend up to 760 ft. above tide here. 

64. Ona. Lake deposits abundant 

66. Buntingdon. Mahoning sandstone makes difik along the hills firom here to the State lin& 
ftt Big Sandy River. 

66. Sattes. An interesting group of mounds, the work of the Mound-buUders, occurs in the wide 
bottoms toward the river, half wav between this station and Charleston. 

67. Poea. The Pittsburg com is extensively mined in this vicinity by the Marmet Mining Co. 
The coal is absent in the immediate river hills, but comes in about one mile back. The horizon of 
this coal emerges from the bed of the Kanawha, between Buffido and Red House, being mined at 
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Oak Bidse, four miles below Bed House, where it is 20 ft. above river level. Its height is 176 ft at 
Poca, ana on up the river is carried into the air along the valley. 

68. Bed JEtowe, The great cliff near the hill top is the Waynesburg sandstone. 

69. Or%mm*8. Here the Waynesburg coal has been opened 190 ft above river level, where it is 
«laty, worthless, and only 3 ft. thick. A well, bored in search of the Pittsburg coal, found only a trace 
of that bed at 80 ft. under river. 

70. Point PUwant. The Pittsburg coal is here about 76 ft above the Ohio River, but only 1^ ft 
-2 ft thick. The Waynesburs sandstone at the base of the Permian, or No. XVI. of Bodgers, makes 
diffii near the summit of the hills. 

71. Wellabitrg. In this town, and the immediate vicinity, many strong eas wells have been 
struck at a depth of 1,300 ft. below the Ohio river. The gas is utilissea for both neat and light in the 
^wn, and also supplies the glass and other manufactories. The geological position of the gas sand 
is about 1,650 ft under the Pittsburg coal, and is possibly identical with the Murraysville sand. A 
flhafb has also been sunk to the same coal that is mined at Steubenville, which Prof. Orton identifies 
"With the Lower Freeport, and which is here about 210 ft. under the railroad. 

72. The Grafton ft Greenbrier is a narrow-gauge railroad, which follows the Tygart's Valley River 
southward from Grafton to Philippi, its track running for about six miles in the Barrens, No. XIV., 
ithen passing down through the Lower Goal Measures and into No. XII. three or four miles in the 
vicinity of Moatsville. andi emerging at the horizon of the Upper Freeport coal at Philippi. 

73. Pittsburg coal is mined and shipped Arom this point. 

74. Pittsburg coal in tops of the hills about 300 ft. above track. 

75. The Mahoning sandstone crops out along west fork oi Monongahela River here, according to 
Prof. Stevenson. The state Insane Asylum, built of Barren Measures sandstone, is located at Weston. 

76. This is a continuation of the Clarksburg ft Weston Narrow Gauge Railroad. 

77. The Pittsburg coal is 40 to 60 ft under the track here. 

78. The Pittsburg coal is mined in the hills around Buckhannon, probably 100 ft to 160 ft above 
the depot It is 4 ft. to 4>^ ft thick. 

79. By Mr. James Parsons, C. and M. E., Piedmont, W. Va. 

80. From Piedmont to within one mile of Gorman the road runs at the base of the Piedmont 
|Andstone, the north branch of the Potomac having cut its circuitous course through that stone and 
pedded itself upon the upper series of the conglomerate. The cliffs and bluffs formed by that stone 
tower high above the road on both sides, and the scenery becomes grand, beautiftil and intoreeting. 



WEST VIRGINIA. 



34T 



"West Tirffinla Central A Tittshnrg B. B.^' 

Ms. Alt. 





1 

4 

6 

7 

9 

11 

14 



25 
30 
83 
85 
87 
89 
41 
44 



Piedmont.* 

Junction. 

Empire. 

Wamicks. 

Bamum. 

Windom. 

Shaw, 

Chaffee. 



18 Blaine. 



ScfaeU. 

Gorman.* ^ 

Elkins. 

Bayard. 

Camden.** 

Dobbins. 

Hambleton« 

Reams. 



14 a. Homewoods.s.® * * 



(I 

u 
tt 
(( 
u 
u 



949 
1046 
1084 
1180 
1214 
1267 
14«8 
ISOS 



14 a. Potts. Omig.»««o 
Base of (Xm.) "96 
14b.L. CoalM. a«i» 
Top of XIII. a«*o 

14 b. Barren Me. **»« 

tt 25 7 9 

2672 
2887 



ti 
tt 



West Tirginia Central & Pittsburg B. B.-^ 

Ms. Ckmtintted. AH. 



47 
50 

58 

56 



Fairfax.* 8 
Thomas.** 

Porter. 

Davis.* * 



Topl4b.Bar.Me.*o»i 
14 b. Freeport. a®** 

{Between 14 b. Free- 
port and Kit.* loi 
14a.Homew'd8.s*i'o 



Branch to Mineville. 




4 



Shaw.** 

Mineville.** 
Plane. 

Elk Garden. 
Mine No. 1. 



{ 



14 a. Homewood 

sandstone. ^2 87 

14 b. Kittanning. i70 8 

L. Barren Meas. 2*** 

r Bottom of 14 c. Up. 

\ Coal Meas. «*o* 

1^ 0. Pittsburg seam. 

2808 



{ 



81. At Ocnnan the road begins, geoIoKically, to rise up through the Lower Goal Measures in a red 
thaU, as observed also by Prof. I. CC White, a thins unheard of or unreported in the Lower Goal 
Measures, and at Bayard it has passed through the Kittanning and Freeport coals to the base of the 
Lower Barren Measures. 

82. From Camden to Fairfax it still continues to rise, until by the time it reaches the summit at 
the latter place it rests upon the top of the Lower Barren Measures and at the base of the Upper 
Coal Measures. 

83. From Fairfax to Thomas it gradually descends through the same barren measures and 
down until it reaches the bottom of the Freeport. 

Si. From Thomas to Davis it still continues to descend through the Lower Goal Measures until 
it reaches the Piedmont or Homewood stmdstone at the latter place. 

85. Davis is situated in the renowned valley of Canaan on the Black Water, at its Junction with 
Beaver. Here the bottoms are broad, and stand on an elevation of 3,072 feet above tide water, while 
the plateaus runnine back both ways rise still higher—- to an elevation of 3,170 feet Davis, standing 
upon this bottom and plateau, is destined to become the frequent resort, not only of the seeker after 
pleasure J3ut of the scientific traveler, for from this point a great and grand panorama presents itself. 

The Plane rises about 600 feet, passing up through the Lower Coal Measures and the Lower Barren 
Measures to the base of the Upper Coal Measures. Here the Pittsburg seam is opened and worked 
in several places at and near £Ik Garden. This seam is 14 feet thick and of the finest quality. 

86. The branch road from Shaw to Mineville passes up through the Piedmont or Homewood 
sandstone to the Kittanning coal, which crops out of the mountains at the foot of the plane. 

The notes signed "F." are by Prof. Wm. M. Fontaine, and those signed ilS.*\by Prol J. J. Steven- 
son, taken from the first edition. 

The altitudes for West Virginia have been all carefkiUy collected, 'from^original sources, by Prof^ 
I. CL White ; many of them are nere published for the first time. 
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Harris' Ferry. 
Belleville. 
Murraysville.*" 
Muse's Bottom. 
Portland. 
Sherman. 
Ravenswood. *** 
Pleasant View. 
Willow Grove. 
Ripley Landing. 
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596 






591 
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Waynesburg s. s 
Perm. C'b., (XVI.) "» 

« 692 

<t 58 7 

Waynesburg "A" CI. 
Perm. Cb., (XVL)»" 



u 



584 
6T9 



* Since the stereotypes were made of the foregoing paeeslof this chaptert (which had been edited 
by my father). Prof. Wnite has flimished these luidttlonal lines and surveya. J. B. M. 

87. Brraia in Note 46. The statement in Note 46 with reference to the thinning awav of No. 
XII. red beds in vicinity of Alderson, etc., was made upon information which I considerea reliable 
at the time, but a subsequent personal examination shows that what was taken for the Pottsville 
conglomerate is simply a massive, white pebbly sandstone in the No. XI. shales and that Instead of 
havme thinned away, these shales are here thicker than anywhere else in the state, approaching 
2.600 feet and holding two immense white conglomerates, along with the red beds and impure lime- 
stones. I. G. W. 

The casting of the plate in which Note 46 occurs prevented the making of this correction in its 
proper place. J. R. M. 

88. FairmounL The levels are broueht from Fairmount on main line of fi. & O. by Major 
Whiting of the B. ft O. engineer corps. Tne elevation here gives 779 feet for low water at Morgan- 
town, but the river survey from Pittsburgh makes it 786 feet. See Note 21. 

89. Bievetville, Sewickley coal crops out along railroad cuts. 
Little Falle. Upper Freeport coal in cuts. Baplds in river made by Upper Freeport sand- 



90. 
stone. 

91. 

92. 
level. 



OMngton, Mahoning s. s. makes great cliffs here known as ''Raven Rocks." 
Morgantown, Upper Freeport coal 75 feet under river. Pittsburgh coal 440 feet above same 
Fine show of terrace deposits extending to 276 feet above river. Good locality for fossils in 

crinoidal limestone. Cheat river gorge nine miles distant. Grand view from crest of Chestnut Ridge. 

Subcarboniferous fossils under great arch below. 

93. Camdensburg, The Pittsburgh coal dips under the river about two and a half miles above 
Fairmount to about 60 feet below the same, but comes up Just below Camdensburg and is soon 26 to 
30 feet above water. Extensive coking works of ex-Senator Camden and others, 260 ovens. Coal 9 
to 10 feet thick. This bed is never less than 8 feet thick between Fairmount and Clarksburg, and 
is of excellent quality for ftiel. gas and eoke. This ro«d passes through one of the finest coal fields 
in the world, which must in tne near future replace the uonnellsville field. 

94. Ten Mile. Upper Freeport coal in hills here and at the level of the track four miles below, 
near mouth of Grassy Kun, where it is only 3 to 4 feet thick, but roofed w)tl\ 12 feet of cannel slate. 

96. Murrayeville. The Waynesburg sandstone is frequently seen between Parkersburg and 
Letont Falls, sometimes a great cliff as at Murraysville; again its top is Just seen in the bed of the 
Ohio. At Letout it rises from the river to the northwest and makes the rapids in the river. Below 
here it forms long lines of cliffb near the summits nearly to Guvandotte. 

96. Oraham, Pittsburgh coal mined on the other side of the river by shaft 170 feet deep. Goal 
about 6 feet thick and dips rapidly southeast toward the center of the Appalachian basin. 

97. ffortford. Hartford, Mason City, Clifton and the town of Pomeroy on the Ohio side are 
celebrated for the manufitcture of salt and bromine. Salt bearing stratum reached by boringa at 
about 1,160 feet under the Pittsburgh coal. It appears to be the top portion of the Pooono, (No. X.) 
sandstone and the same as the Mt Morris oil rook ("Big Infun.") 
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108. Blkin9, The Tygsrta valley in which the town Is litaated, is) geologically a great arch, or 
rather two anticlinal axis which have come nearly together. These are the antidlnals which cross 
the B. A O. R. R. at Terra Alta and Mountain Lake Fark respectively, having there a trough 
between them deep enough to catch the Lower Coal MeasureSfbut here at Elkins the axes are less 
than a mile apart and the trough holds only the basal beds of the Chemung. On one side (west) of 
this double arch at Elkins, the Rich— Big Laurel Mt. rjises to 8,600 feet above the seat and on the 
other (east) Cheat Mt attains a greater height, while both are orowned with the Pottsville Conglom- 
erate, thus rendering the wide valley between, one of the most beautifUl and picturesque in the 
country. 

104. AddUon, County seat of Webster county. On the summit of an anticlinal axis, which 
brings the top of the Oreenbriar Limestone 40 feet above water level and exposes 800 feet of the Mauch 
Chunk Red Shales between the top of the limestone and the base of the Pottsville Conglomerate in 
the summit of the Mountain above. Near the crest of this arch at Addison a hole was once bored 
for oil many years ago, but at about 100 feet a strong stream of salt and sulphur water was struck^ 
which still continues to flow and has attained much celebrity as a mineral water fbr medicinal pur^ 
poses, especially for kidney troubles Where the Qauley Turnpike crosses McOuires Gap, opposite 
Addison, a coal bed 2K to8 feet thick has been mined only 80 feet above the Mauch Chunk red beds. 

106. Near here on Land Run is the out crop of a coal bed 7 feet thick, of poor quality and ife 
would seem to come at the same horison as the Pocahontas or No III. bed of the Flat Top region. 

106. Capt Joseph Parsons, chief engineer of the W. Va. C. R. B. who has kindly fhrnished all 
the elevations on that railroad and its surveys, states that the Lower Eittanning coal passes under 
Stony river about three and a half miles above its mouth and reappears at nine miles up. The 
center of the trough is near where the northwestern pike crosses Stony river, and here the Pitta- 
burgh coal is'in the summits of the hills Just north m>m the river. This is the northern end of the 
Elk Garden Pittsburgh coal basin, since northward from here that coal misses the hills by only 60 
to 100 feet for twenty miles, till it is caught in the Fairfax summit on the Cheat-Potomac Divide. 

107. There is a large area of the lower Eittanning coal from hereon down the river for four 
miles and it has a thicknesslof eight feet with its customary partings. It is forty feet above water 
at the Falls. ^ *-- © 

108. Half way between Roaring creek and Elkins the Tygarts Valley river cuts squarely through 
the great Rich-Lanrel Mt. uplift) and exposes a splendid section from the Hamilton up to the Lower 
CoaTMeasures. Along and in the vicinity of Roaring creek is a large field of the Upper Freeport 
coal where the bed has a thickness of 8 to 10 feet. The Freeport sandstone is ve^^ massive and 
pebbly along the lower part of Roaring creek and makes the numerous fulls. 

109. Queen's ShocUe. A few miles above here the river bends southward and the Upper Freeport 
coal comes above water level, and keeps above the same till the stream turns northwestward above 
Clay C. H. There is a fine area of this coal on Big and Little Sycamore creeks. With this excep- 
tion only the Barren Measures crop out along Elk between Sutton and its moutii, a distance of 100 
miles, and as these beds have a greater thickness (800') here than anywhere else in the country, I 
have termed them the Elk River series. 

110. Sutton, The Mahoning coal (about 100 feet above the base of the Barrens) crops 30 to 40 
feet above river level and has been mined to a small extent, while at Frametown 16 miles below, the 
PitUburgh coal is in the summits of the hills, 500 feet above the river and 6 to 7 feet thick. 

111. From the mouth of the Little Elk up to the Cherry River the Qauley flows in a narrow 
won 30O-4O0 feet deep, excavated out of the top members ;of No. XIL, while the softer Lower 
Jgoal Measures occur back in the summits of the hills on the broad plateau at the top of No. XII. 
The Nutall coal comes up at the month of Meadow River, but it thins there. It has a thickness of 
6 to 6 feet on the waters of Hommony, Cherry and other streams, whioh put in from the south, and 
is a splendid coking ooaL *» ^ -i r ~t 
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112. Parkorsburff. Low water here as given by Col. Boberts is 662.804. See Note 35. 

lis. The elevations given for these looks is tbe top of the mitre sill below the dams. From 
Parkersburg for 26 miles ap the river the rocks are nearly horizontal and the Upper Meretta sand* 
stone of the Permian Series, which is quarried at Parkersburg. (Jackson quarry,) makes clit^ in the 
river hills for a long distance. It is extensively quarried at Elizabeth. 

114. Lock J^Vmr. Near here is Burning Springs, the famous oil district, f^om which oil was col- 
lected and marketed as far back as 1841. The £areka Volcano Anticlinal (called the **Oil Break") 
passes through this region, and brings up 400 feet of the Barren Measures. The Pittsburgh coal i» 
absent, or only a few inches thick, while the Crinoidal coal is *Z0 inches thick and mined below the 
village for local supply. Oil is obtained here in the Mahoning, Conglomerate, '^Big Injun" (Pacors> 
and Mazburg (Gantz) sands. 

116. OranUvilU, Here the Waynesburg is in the summit of the hills. 

116. Steer Creek, At the mouth of this stream the massive sandntone above the Pittsburgh coal 
comes above water level, and the base of the great Waynesburg sandstone cliff is 276 feet above the 
same. 

117. Tanner Fork. Along this stream the Waynesburg coal is mined for local use. It is only IS 
to 24 inches thick and at Tannersville 6 miles up the stream is 136 feet above the latter. 

118. Third Run Shoals. The Waynesburg Coal shows in summit of hill here 36U feet above the 
river or 1060 A. T. The horizon of tbe Pittsburgh coal is about 60 feet above the river, but the coal 
is absent. 

119. Olenville. A broad anticlinal, which is probably identical with the Chestnut Ridge azis^ 
crosses the river above Glenville and nqists the Pittsburgh coal 226 feet above the same. This coal 
makes its ftrat appearance here it being absent or but feebly developed everywhere below until its 
horizon dips under water near the mouth of Steer Creek; at one and a half miles above Glenville ii 
is 4 to 6 feet thick and 200 feet above the river. It runs along the hills at near this level for a mile 
or two further and then dips rapidly down below water level, passing under the river 1^ miles- 
below Land Fork or 109^ miles from Parkersburg. The sandstone above the coal has an immense 
development in this region, being 130 feet thick. The horizon of the Pittsburgh coal keeps 60 to ^5■ 
feet below river level till we come to Stout^s Mills, when the basin is crossed and it begins to rise 
rapidly appearing 10 feet above river level, one mile above Stout's Mills, and ODC-half mile further up 
stream is 76 feet above the same. It is here 7 feet thick and there is a great coal field in this basin 
l)etween Burnsville and Olenville. 

120. This Division of the C. & O., (formations by Prof. I. C. White) belongs in the Kentucky 
chapter, but for lack of space is inserted here. Just before publication. J. R. M. 
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6Halltown. •»» 
10 Charlestown. »i« 
14 Cameron. »*' 
28 WadesTille. *»» 

27 Stephenson's. *»» 

82 Winchester. »i» 
86Kem8town. »** 
89 Newtown. 77o 
42 Vaucluse.^ 
44 Middletown. »oo 
46 Cedar Creek. «»« 

50 Capon Road. »*<> 

51 Straeburg Jo.»o« 

55 Tom's Brook. 
57 Maurerstown. 
61 Woodstock. «ao 
66Edinburg. »*« 

916 

74 Mount Jackson. 

81 New Market. 

88 Broadway. 

94 LinTille. 

00 Harrisonburg.' 
105 Pleasant Valley. 
117 Fort Defiance.* 

126 Staunton. i««« 



Ms. Chesapeake A Ohio Railroad. Alk 



' Altered Cambri'n(b) 
or Archaean B, fol- 
lowed west by Cam- 
brian, 2 b., 8 a. 
Cambrian 8 a., b. 
" 8 b., 0. 

Siluro-Cam. 4 a. ^ 4 b. 
r giluro-Cam. k Cam. 
I 4 a. and 8 c. 
' The road runs close 
to boundary of Cam- 
brian 8 c, and Sil.- 
Cambrian, 4 a^ of 
the belt lying east, 
composed largely 
of 4 c. 

{ Siluro-Cam ori'n, 4 a. 
and 4 b., on switch 
track. 
Cambrian, 8 b., c. ^** 

788 



M 



« 



{Cam. & Siluro-Cam. 
8 c. and 4 a. 

« 071 
1088 
1243 
1840 

Cambrian, 8 b., c.^a** 

1376 



« 
« 



« 



II 



f Cam. & Siluro-Cam. 
\ 8 c. and 4 a. 





9 
18 

28 

83 

40 

45 
50 

56 

62 

76 

81 
88 
90 

97 

104 
107 

115 

124 

129 

136 
144 



Richmond. ^^ 

Attee's. "» 
HanoTer C. H.»« 

HanoTer Jnnct. 

Noel's. "' 

Beayer Dam. ••• 

Bampass' '^^ 
Frederick's Hall. 

Toler8TiUe.io**» 

Lousia C. H. *" 
Gordonsville. »oo 



Lindsay's. 

Cobham. 

Keswick. 



487 



895 



489 



449 

CharlottesYille. 

Ivy. 8** 

Mechum's River 



Greenwood. 

Waynesboro.*' 01 
Fisher8ville.i«ai 



Staunton. 
Swoope's. 



1887 



1645 



{W. outcrop of Tert'y 
andUpper Mesozoio, 
all resti'g on Arch. 0* 
19. Tertiaiy. 

M 

{Upper MesosoiCy 
Jurasso-CretaceonB* 
1. Archaean, C. 
r Gneiss &MicaSlates, 
\ with veins of Gran. 
1. ArohsBan, A. 

a 8 51 

( Mio.Homb.& Hydro. 

i Mic.Slat,withAurif: 

(q'rti. The gold belt. 

1. ArchsBan, 0. 
B. 
Argil.Mic. & Hydro* 
Mic.Sla.,with patch- 
es of Slaty Limestone 
& Steatite Epidotic, 
Chlor. and Sil. Grits 
&SlatesofS.W.Mt. 
followed west by 
Gneissoid Sandst'ne. 

1. Archsdan, D. 

Hom.& Chi Gnei.Syen. 
'l.Arch.,B.Bl. Ridge 
Epid. Chlor. ArgiL 
Slates,&c.,flank'dW. 
byCamb.I,2b. Pots. 

/Cambrian, 8a., ad- 

\ joining slates of 2 b. 

Sil-Camb., 4 a. & 4 b. 

Edge of slate belt. 

f Camb. & Sil-Camb., 

\ 8 c. and 4 a. 



{ 



II 



1. The term Jurasso-Cretaceous is choiieD to designate the Upper Secondary Sandstones of the 
Virginia reports and the associated sands and clays which in their prolongation, northeast through 
Maryland, Delaware and New Jersey, are found to underlie the Cretaceous gmen-sand formation 
of those State^', because the fossils found in the vicinity of Fredericksburg, etc., in Virginia, as 
well as near Baltimore, suggest the upper stage of the Jurassic period; while it is stated that the 
sands and clays of this belt in New Jersey are referable to the base of the Cretaceous. The whole 

froup would seem in the main to be one of transition, and it is probably best comparable to the 
luropean Wealden. 

2 The name Jurasso-Triassic is preferred for the Mid-Secondary rocks of the Virginia reports, 
as it is thought to correspond bent with the fossil indications thus far ftirnished by the several belts 
included in it. Of these, the most western area is in part continuous with the so-called Triassic belt 
of Marvland and Pennsylvania, and in part with the coal bearing rocks of Dan River, North Carolina. 
The middle belt is in the line of prolongation of the Deep River coal rooks of North Carolina, and 
the eastern belt, including the Orits and Coal Measures of Chesterfield, Henrico, etc., is topograph- 
icallv without a counterpart. The middle and eastern belts in Virginia, and the western tract in 
North Carolina, show a close agreement in their fossil flora, which in many particulars has a decid- 
edly Jurassic character, and all three belts are connected by certain species of Estheria. Candona, 
etc., held in common. Collectively these beds represent most probably a group of deposits ranging 
through Upper Triassic, and Lower Jurassic time, and are in large measure oi a transitional 
character. 

• 3. In (irrouping the Lower Paleoioic formations, Sedgewlck's classification is used, including as 
Octmbrian and Siluro-Cambrian, all the formations trom the base of the PadeoEoio to the top of the 
Trenton period (4 c), and as SUwrian the succeeding formations to the top of the Ortokany (8.); these 
corresponding in limits to the Upper and Lower Silurian periods of the table. 

4. The Middle Cambrian, or Auroral group, occupying much of the suriSsoe of the great valley 
west of the Blue Ridge, and exposed in numerous antictinals and foults In the mountain belt farth- 
er west, is marked by a great preponderance of mag^esian limestones in the lower two-thirds of its 
mass, passing below in many cases into Arenaceous and Argillaceous limestones, and followed 
above by oolitic and by cherry and sandy bed» Mieaa latter dviiut dImw still higher to tha 
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Ms. Chesapeake ft Ohio B. B.— Cbn. Alt. 



160 



169 



168 



175 



2074 

North uountam. 



Craigsville. i*i« 

Goshen. If i*io 
Millboro.ia i«79 



' Devonian, 10 a., ad- 
joining Silurian of 
ttie G«p, 6 a., 6 b. 
to 8 , inyerted. 

{Silurian, 7.,Encrinal 
Marble. 8. Oris- 
kany. 

Devonian, 10 a. and 
10 b., between ridg- 
es of Silurian, 6 a 
to 8. 

f Devonian 10 a., near' 
\ 8. of Sideling HiU. 



Ms. Chesapeake & Ohio B. B.— Oon. Alt. jj 

'•1 



195 



205 



221 



18 

Jackson's RiTer. 
list 



Covington.1* 



i486 



Alleghany. «••« 



I 



f Devonian, 10 a., west 
side of Rich Patch 
Anticlinal Silurian, 
6 a. to 8. 
f Devonian, 10 a. & 10 
b., between south- 
west end of Warm 
Spring Anticlinal, 
& northeast end of 
Peter's Mountain. 
Devonian, 10. to 12., 
enclosing, near tun- 
nel, belt of Sub-Car. 
13 a. Vespertine. 



more purely Calcareous and Argillo-Calcareoas strata appertaining to the base of the Siluro-Cam- 
l^an, Trenton, or Matinal group. The fre<iuent faults, inversions and repetitions of the beds in 
the great vallev, and the raritv of fossils in the Auroral rocks, have interfered with a precise 
demarcation of formations, but there can be little d6ubt, from fossil and other evidence, that they 
cover the period of the formations 8 a., S b., 3 c, assigned {to them in the Table. Hence, and as 
Indicating the formations near as well as at the localities, the designation 3 a. b. will be used for 
these rocks up to the top of the magneslan, without distinguishing between Calciferous and 
Quebec (or Levis), and 3 b. c, for the remaining strata up to the well defined base of the Siluro- 
Cambrian, Trenton or Matinal group, 4 a. b. and c. 

6. The Potsdam, or Primal group, includes in Virginia, where complete, besides the Potsdam 
proper, the ferriferous shales next above, and the slates, shaly grits and conglomerates, below this 
formation. It is exposed in varying mass and completeness on the western slope and in the west 
flanking hills of the Blue Ridge throughout much of its lensth, often, by inversion, dipping to the 
southeast, in seeming conformity beneath the older rocks of the Blue Ridge, but often, also resting 
uncomformably upon or against them. These older rocks, comprising masses referable probably 
to Huronian and Laurentian age, include also a group of highly altered beds, corresponding 
apparently to the copper-bearing or Eeweenian series of Northern Michigan, and perhaps to the 
lately described Dimetian rocks of Wales. 

6. The letters A, B, G, D mark four rather distinct groups of Archssan rocks found in Virginia, 
of which the first three may probably be referred to the Laurentian, Huronian and Montalban 
periods respectively, and the fourth to an intermediate stage — ^the Norian or Upper Laurentian. 

7. This belt of Siluro-Gambrian slates extends continuously from the Potomac River to a point 
about ten miles south of Staunton, a distance' of 140 miles, bevond which it becomes narrow and 
discontinuous. In the tract corresponding to the interval, from Strasburg to Harrisonburg, it 
encloses the complex synclinal of the Massanutten Mountains, consisting of massive ranges of 
Silurian rocks 6 a. 6 b.. with some bands of 7 and a few traces of Devonian 10 a., all resting in the 
wide undulated trough of the slates. From Strasburg southwest, the railroad keeps generally a 
distance of from one-half to one mile west of the edge of the slates, but sometimes impinges upon 
it, affording ready access to fossiliferous beds of 4 a., b. and c. 

8. About.lS miles west-by-north from this are the Rawiey Springs, and a few miles farther the 
remarkable fissured rocks known as Moravian Town, both in Ponent 12. West-by-south, about 20 
miles are the Dora coal mines, in Vespertine 13 a., of Narrowback mountain — anthracite, faulted 
and crushed. The irregular fault, which, with many interruptions, extends from near the Potomac 
River along the northwest edge of the Great Valley in the line of the Little North Mountain for 
about 120 miles, is seen near these localities toj bring the Siluro-Gambrian 4. of the valley into 
juxtaposition with the Devonian 10. to 12. 

9. 'About eight miles east of this are Weyer's and Madison*s caves, situated in a ridge of steep 
dipping limestone, 3 a. b.. near the South River. 

A 10. In this ipKct of the gold belt are situated the old workings, known as Tinder's, Boxley*s, 
Baker's, Triple Fork and Walton's Mines. 

11. This is a good point of departure for examininjg the rock structure of Panther Gap, 6 a. b., 
mostly inverted, and the wild passage of the North River through the same formations at Streck- 
ler's Gap, " The Goshen Pass.'^ About 10 miles southwest are the Rockbridge Alum Springs, in 
10. a. b. 

12. About three miles north of this, on the Gow Pasture River, is the Blowing Gave of Bath 
County, in an anticlinal of 8. Oriskany ; and twelve miles farther north-by-west, near the same 
river, is the noted intermitting stream called the Ebbing Spring, in a ridge of 7 and 8, on east side 
of Tower Hill, east of Warm Spring Axis. Twelve miles southwest to Bath Alum Springs, in 10 a., 
and thence 5 miles to Warm Springs. 3 c-4 a. 

13. Where traversed by the Jackson's River, this anticlinal shows itself as a great arch built 
up of the successive concentric beds of 6 a. b. c, and flanked by 7. and 8., followed- by 10 a., and 
having a span, as measured by the highest sandstone bed, of about 3,300 feet. The main arch, 5 a. 
Levant, or Medina, white sandstone. Is regular and unbroken, but the outer concentric belts, made 
up of the hard members of 6 b. c, are distorted and in part inverted on the west side of the axis, 
wnere by a slight fault the beds of 7, pass suddenly from a nearly vertical to a horizontal position. 
Towards the southwest, this axis opens to form the Rich Patch Valley, bringing to view the 
Siluro-Gambrian 4 a, b. c, and still fkrther southwest becomes the closed anticlinal known as the 
Pott's Creek Mountain. Heavy beds of iron ore (Hematite) have been opened on both sides of 
this axis, as at Roaring Run, Gallie's, Low Moor, and Eaysers near Glifton Forge, associated with 
formation 8. Oriskany. The fossil ore of fi b. is also mined at several points. 
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West Virginia. 



88 



Mb. Chesapeake & OMo R.R. — Con. ^ Alt. 



227 



238 

244 

261 
263 

272 



294 



324 
326 

333 

852 
859 
368 
881 
395 
401 
409 
416 



White Sulphur 
Springs. i«2o 

Ronceverte.*^««o 

FortSpring.i««5 

Alderson. i"o 
Talcott. 

Hintoni* i*^^ 



Quinnlmont. i ^ ® ** 



Hawk's Nest. « 28 
Cotton Hill. 

Kanawha Falls. 

672 

Coalburg. «25 

Brownstown. 

Charleston. 

St. Albans. 89* 

Hurricane. 

Milton. 

BarboursTille. 

Guyandotte. 



421 1 Huntington. 



f Devon., 10 a. &10b. 
\ Spring issues fromS. 
( Lower Sub-Carb., 18 
\ a. Vespertine, 
f Upper Sub-Carb.,18 
\ b. Umbral Urn 'tone, 
f Upper Sub-Carb., 13 
\ b. Umbral shale. 

« 1510 

rUpp. Sub-Car. ,over- 

-! laid west by CongL 

(, Coal group 14 a. 

Upper Sub-Carbon. 

shales, overlaid by 

Conglo. Coal group 

14 a. The shales 

disappear west near 

Buffalo Creek. 

Congl. Coal gr'p 14 a. 

« 79 6 

Great Conglo. over- 
laid by Lower or 
main Coal group, 
^ 14 a. and 14 b. 
Main Coal group, 14 b. 

« 608 

ti 602 

Low. barren gr'p,14 b. 

<( '6 8 8 

(< 58 6 

580 
560 
566 






« 



Virginia. 

Washington City, Virginia Midland and 

Great Soathem Railroad, now 
Ms. Virginia Midland. Alt. 




5 

9 
14 
18 
21 
27 
31 
34 
39 
41 
44 
47 
61 
66 
62 
69 
74 
79 

83 

89 

93 

96 

102 

105 

110 

111 
119 



Alexandria. 
Alex. &Fred'b'g 

Crossing. 
Springfield. 
Burke's. 
Fairfax. 
Clifton. 

Manassas Junct. 
Bristoe. 
Nokesville. 
Catlett's. 
Warrenton June. 
Midland. 
Bealton. 
Rappahannock. 
Brandy. 
Culpeper. 
Mitchell's. 
Rapidanne. 
Orange. 



20.Quat. drift on denu. 
f Upper Mesozoic, Ju- 
\ rasso-Cretaoeous. 

1. Archaean, C. «*• 

« J^^ 2 5 8 
a A. ««» 

" A. i*<* 
Mes.,17-16Jur.-Tri.8i» 

190 



« 
« 

« 

« 
« 



2 70 
250 
265 

3 21 
290 
275 
859 



403 



soe 

506 



Madison. * * ^ 
Gordonsville. *** 
Lindslay's. ^^^ 
Cobham. ^oi 
Keswick. *** 
Shad well. so* 
Charlottesville. 

450 

Lynchburg June. 
Red Hill. 



" W. margin. 

<< 3 50 

" S. margin. 
1. Archaean, B. 

Argil. Mic. & Hydro. 
Mic. Slates, with pat- 
ches of Limestone & 
SteaschistRofS.W. 
Mt.,followedby Epi- 
dotio and Chloritic 
Quartzites & Slates 
of S.W.Mt. & thence 
W.byGneissoidGr'ts. 

1. Archaean, D. 
« 



14. The Anticlinal Valley, which includes the group of thermals known as the Warm, Hot« 
Healing, etc.. Springs, closes ap about ten miles northeast of this, and its axis subsides towards 
the southwest m broad spurs which reach the river a few miles below Covington, in low arches of 
7. and 8., overlaid by 10. The heated waters issue at numerous points throughout a distance of 
thirty miles ; from Cambrian and Siluro-Cambrian rocks, 3. c, 4 a., usually mverted and often 
faulted along the west side of the valley, the eastern boundary of which it formed by the massive 
Warm Spring If ountain, 6 a. 6 b., dippine east, while its western limit consists of a narrow, broken 
rid^e of the same formations in a vertical or inverted position. Stages to Healing, Hot and Warm 
Sprmgs, severally 15, 19. and 22 miles. Near the first is the Cascade (200 feet) of Failing Spring 
Greek, which, cutting through the west wall of the anticlinal, flows over a mass of calcareous 
tufa, deposited from the waters. 

The anticlinal of Peter's Mountain, rising a few miles northwest of Covington and exposing at 
the tunnel 7. and 8., expands towards the southwest, until it opens out into the valley of the Sweet 
Spring, containing another group of thermals of lower temperature than the preceding. This 
antichnal, extending southwest, does not close up, but passes into the great Peter's Mountain and 
Bast River Mountain fault, which for a distance of fifty miles brings the Cambrian in contact with 
the Vespertine and Umbral formation, Sub-Carb., 13 a., 13 b. 

15. The Upper Subcarboniferous, or Umbral Shales, here include a considerable thickness of 
brown and gray flaggy sandstone, the same which forms the hard rock of Swope's Knobs. 

16. About 20 miles northwest of this point (by canal or road) we enter the gorge by which the 
James River traverses the Blue Ridge, where are exposed fine sections of Archean rocks, A and B. 
and of the Cambrian, Primal 2 a., resting unconformably on the western slope of the former, and 
occupying the flanking ridges, which ac^oin the valley. The Natural Bridge, the remnant of a 
former tunnel or cave in 3 a. b., is about 8 miles northwest flrom the upper end of the gap. 

17. A few miles east of this, between Bannister and Dan Rivers, is a small patch of Jurasso- 
Triassio rocks, 18-17., corresponding to the Farmville or Middle belt, (see note 2), and containini; 
Estheria,etc. 

18. This deposit made up largely of Diatoms, lies near the base, but within the limits, of the 
Miocene Tertiai^. It contains occasional oasts of Miocene shells, and is generally overlaid ^ beds 
of this formation, and rests either upon or but little above the top of the Eooene. Having 
formerly traced this deposit ftom the Patuzent River in Maryland to theMeherrin in Virginia,! 
have lately found by an examination of the artesian borinss at VnrtvMa MnnrnA fh** * •4r«i-i*» 
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WaabinstoB Cit7f Virginia MtdlaiMl and 
Ma. Great Soathem R. R.— Gm. Alt. 



121 

127 

181 

188 

187 

140 

146 

149 

1621 

167 

168 

166 

171 

177 

182 

188 
192 
196 
199 
206 
209 

216 

220 
226 
280 
236 
287 



North Garden. 

Covesyille. 

Fabers. 

Rockfish. 

Elmington. 

LoTingflton. 

Arrington. 

Tje River. 

New Glasgow. 

Amherst. 

Mclvor'fl. 

Burford's. 

Lynchburg.^ • 

Lucado. 



888 



Lawyer's Road. 

789 

Evington. »»* 
Otter River. 
Lynch's. 
Staunton River. 
Sycamore. 
Ward's Springs. 

WhitUe's. 



Chatham. 
Dry Fork. 
Fall Creek. 
Dundee. 
Danville. 



824 



' From one and a half 
miles west of Char 
lottesville to near 
Lynchb'g the prev'l 
ing rocks are Syen- 
ite, Granite, Protog- 
ine,Mio.Chlo.Gneis8. 
Near base of S.W.Mt 
are belts of Gneiss'id 
sand and steaschist. 
Mic.&Hor.,Sl.&Typ. 
1. Archaean, C. 

« B. »«» 

'Micaceous & Argil. 
Slates, includ'g pat^ 
ches of Limestone & 
Steatite, Epidotio & 

^ Chloritic Quartzites. 
1. Archnan, C, •** 

<( 780 



« 



288 
797 
812 

{Mesozoic, 17-16 J^ur. 
asBo-Trias'CyW. mar 

« 624 

(i 68 6 

1. Archaean, C. *i' 



« 
« 



M 



Manassas Division. 




27 
86 
88 

40 

44 

49 
64 
60 
68 
67 
72 
76 
79 
81 
86 

86 

90 
91 



Alexandria. 
Manassas Ju.'^^ 
Gainesville. 
Haymarket. 

Thoroughfare. »»« 

Broad Run. »»» 

Plains. 
Salem. 
Rectortown. 
Delaplane. 
Maricham. 
Linden. 
Happy Creek. 
Front Royal. »4o 
River. *»» 

Buckton. 5o« 

Water Lick. »«» 

Strasburg. «»* 
Strasburg Juc. 



(As before.) 
Mes.,17-16.Juras-Tria. 

« 807 

tt 88 7 

' 1. ArchseaUfB, Slaty 
Quartzite, Epid. Chi. 
Argil.&Mic.Slates oi 
Bull Run and Pond 
Mountains. 
1. Archaean, C. *«* 

« 688 

B. *** 



« 



« 4SS 

« 552 

« 918 

« 790 

Cambrian, 8 a. Calcif 
Sil.-Camb.4a.&b. Tr. & 
Ut. 4 c. Hudson Riv'r. 
iFort Mt Synclinal 
\ (6 a. & b.)ends near. 
««4a.&b.Tr.&Ut. 



tt 



tt 
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RIchntond, Frederieksbnrsf and Potomac 
Ms. BaHroad. Alt. 




6 

12 

14 

21 

88 
42 

47 
68 
68 
60 

66 

82 
84 

87 
90 
98 

96 

98 
106 
116 
127 

186 

147 
164 
164 
168 



Washington. 
(Steamboat.) 

Quantioa 

Richland. 

Brooke's. 

Potomac Run. 

Fredericksburg. 

Guiney's. 

Milford. 

Penola. 

Rutherglen. >•« 

Junction. 

Taylorsville. 

Ashland. "i 

Richmond. 

Manchester 

Crossing. 

Temple's. 
Drewry*s Bluflf. 
Halfway. 



Chester. 



148 



Port Walthall J. 
Petersburg. ^o 
Ream's. ^^ 

Stony Creek. »* 

Jarratt's. "* 

Bellefield. io7 
Greensville Jun. 
Pleasant Hill. 
Weldon. lo* 



{Upper Mesozoic, ^* 
17-18. Jurasso-Creta 

it 10 

** Patches of 
19. Tertiary on de- 
nuded surface. '* 

« 81 

" Resting on 
gneiss at Falls. ^^ 
19. Tertiary. 

« 108 

i( 94 

Jnrasso-Cretac., 17-18 
<« 

« 119 

20. Quater'y, gneiss 
coming to surface. 
Archaean C. 

{rSame as before.) <^ 
zO. Quaternary, on 
decomposing gneiss, 
Archaean, C. 

« 8 8 



{ 



{ 



« 



119 



114 

W. limit of Upper 
Mesozoic and 19. 
Tertiary. 

tt 8 7 

E.outc.of&ne. Arch. C. 

« 188 

Gne.higher up, on cr'k. 
Gne. short distance 
W. Tertiary ditto E. 

19. Terti. short dist. £. 

M 

« 119 

E.outc. of Gn. inRiv.,C. 



{ 



Piedmont Air liine Railroad. 





2 

22 

36 

68 

73 

90 

101 

109 

127 

186 

141 

166 



Richmond. * * 
R. F. & P. Junct. 
Powhatan. »ao 
Amelia C. H. 
Burkeville. 
Keysville. 
Roanoke. 
Scottsburg. 
Boston.^ ^ 
Barksdale. 
Ringgold. 
Danville. 
Ruffin, N. C. 



(Same as before.) 
tt 

W.edge of Mes.cl.field. 
1, Archaean, A. >** 

« 6 28 

« 625 

« 

« 842 

1. Archaean, C. >>* 

« 887 



u 

M 



718 



deposit exists in that region at the depth of 668 feet below the snrftce. overlaid by Miocene and 
Pliocene beds, and resting upon an Eocene deposit identical with that which underlies it at Rich- 
mond. We are thus assured of the great extension seaward of this deposit, and have the means 
of estimating the thickness of the TertiaiT formations as for east as the mouth of the Jmuss < 
River. 



VIRGINIA. 



867 



"Biehmondf TorkBlrer and CheMtpeake 
Ifs. Ballroad. Alt. 



18 

15 

20 
24 
26 
81 
88 



Biohmond.i" 
Fair Oaks. i«* 



Dispatch. 

Summit. 

Tunstairs. 
White House. 
Fish Haul. 
Sweet Hall. 
West Point 



e7 



60 
IS 
44 

40 
9 



(Same as before.) 
At Richmond tunnel 
cutsTert'ylnfUsorial 
bed, 19 b. Miocene. 
In this interval both 
Lower andUpper 19. 
Tertiary are access- 
ible above tide level. 

^ Bocene andMiocene. 

' In this intervalyOnly 
TJpp. 19. Tertiary is 
acces'ble above tide 
level. 19 b. Miocene. 



Korfolk and Western B. B. 





28 
84 
41 
46 
52 

60 

68 

81 

96 
101 
108 
112 
118 
124 
138 
141 

149 

161 

169 
181 



Norfolk. 

Suffolk. »» 

Windsor. 

Zuni. 

Ivor. 

Wakefield. 

Waverley. n* 

Disputanta. 

Petersburg. * 

Church Road. 
Ford's. 
Wilson's. 
Wellville. 
Blacks & Whites. 
Nottoway C. H. 
BurkeviUe. 
Rice's. 

Farmville. •!• 

Prospect. 

Pamplin's. 

Appomattox. 



{20.Quatemary, rest- 
ing on Upp.Tertiary 
19 c. Pliocene. 
Up.l9.Ter.& 19b.Mioc. 

84 



M 
« 



8 

87 



100 

r Lower 19. Tertiary 
} here probably above 
( tide level. 

" 117 

f E. marg. of 19. Ter- 

i tiary&U.17-18Mes. 

( resting on Gneiss, C. 

1. Archaean, C. «o» 

807 
867 
420 
425 
421 
528 
896 

16. Mesozoic, 17-16. 
Jurasso-Triassic. 
1. Archasan, A. *'* 

u 678 

w 



« 

1. ArchseaUy A. 
« 

« 
« 



{ 



Mb. 



Norfolk and Western B. R. 

Continued. Alt. 



191 Concord. 
204 Lynchburg. 
215 Forest. 
229 Liberty. 
241Buford. loi* 
246 Blue Ridge. i>»o 
251Bonsaok's. 
254 Gish's. 



252 
264 
277 
281 



290 
801 



309 
316 

329 
337 



364 



393 



Big Lick. 
Salem. 1' 
Big Spring. 
Allehany. 



907 
688 

lt80 



285 Big Tunnel. 



Christiansb'g.so 
Central.«« 



302 New River. 



Dublin. 
Pulaski. •• 



1919 



2028 

Max Meadows. 
Wytheville.«i 



350 Rural Retreat. 



Marion. 



2186 



380 Glade Spring." 



Abingdon. 



1. Archaean, B. 
« 



829 

1. Archaean, A. '^^ 

« 98 9 

2-4 Cambrian,8 a. Gal. 
«* 8 a. b. 

<i a 

M « 9 1 S 

<«&Sil-Cambr'n. 
«8c&4aCh.&Tr. 

« 17 6 2 

8 b. c. 

« 19 8 

« 2012 

it 178 8 

<i 176 7 

(( 20 66 

( Fault of Braper'sMt. 

•j Silurian & Devonian 

( against Sub-Carbon. 

2-4. Camb. 8 b. 0. "*« 

« « 2675 

"&Sil-Ca.,8c.&4a. 

2088 
2069 
1689 



ft 
« 
« 
(( 
<l 

« 



« 
« 



M 



<( 



it 



408|Bristol, Tenn. 

Gontinaed as East Tennessee, Virginia A Gheorgia 
Southwestern Railroad. 



Seaboard and Roanoke Railroad. 





17 
31 
87 
42 
60 
55 
68 
68 
78 
80 



Portsmouth. 

Suffolk. 

Carrsville. 

Franklin. 

Nottoway. 

Newsom's. 

Boykin's. 

MargaretsvUle. 

SealK>ard. 

Gary's. 

Weldon. 



f 20. Quat on 19. Ter. 
\ and 19 c. Pliocene. 
20. Quat. on 19. b. Mic. 



tt 
it 

€1 
U 
« 
t< 
«( 
« 



Outcrop of Gneiss. 



19. From this point, for many miles towards the southwest, the railroad runs near to and almost 
parallel with the broken synclinal, (aboat 26 miles long), of which the lofty Catawba and Fort 
Lewis Mountains are the principal paucta. The former, composed of southeast dippin|; 4 a. b., etc.. 
forms the farther or northwest rim of the synclinal, and bending abruptly around at its northeast 
end, becomes the Tinker Mountain, which closes the basin in that direction. A shorter and gentler 
bend at the southwest end, terminates in a fault. The corresponding rocks of the southeast, or 
near side of the Brynolinal, are only p«u^ially preserved in a narrow inverted ridge at either end, the 
remainder of this rim of the synclinal having been engulfed in the prolonged tiault, which, for 
many miles along the margin of the iMusin, has brought the Siluro-Cambrian rocks (4 a. c.) of the 
valley to abut against, and over-ride the Devonian 10. to 12. and the Vespertine 13 a., of which the 
Fort Lewis Mountain, the central mass of the synclinal, is mainly composed. 

20. A few miles west-by-north of this is an area of Vespertine rocks^ 18 a., including one or 
more workable beds of coal, mined on Strouble*s Bun and elsewhere. This area once probably 
continuous with the Vespertine of Fort Lewis Mountain, is almost encompassed by faults. Farther 
to the northwest, and separated from the above by a belt of Cambrian and Siluro-Cambrian rocks 
3 0.. 4 a., etc., the Vespertine beds of the southeast slope of the Brushy Mountain, contain a similar 
coal, mined on Tom*s Creek, etc., all these seams being more or less affected by the neighboring 
&ult8. The dislocation which, southeast of Brushy Bfountain, brings Vespertine and Umbral in 
apposition with Siluro-Cambrian Matinal, is part of the great fault which, with some changes of 
direction and character, extends along the northwest edee of the great valley, fh>m near the James 
Kiver to the end of the Brushy Mountain, northeast of Abingdon, a distance of about 185 miles. 
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Wasbinsrton, uiiio and w'estem 


Washington, OMo and Western 


Mb. Railroad. Alt. 


Ms. Railroad.— Gem. Alt. 





Alexandria. 


(Same as before.) ^^ 


27 


Guilford. *i» 


f Mesozoic, 17-16 Jur- 
\ asso-Triassic. 


7 


Oarlin's. 


(( 


11 


Falls Church. 


1. Archaean, C. 


31 


Farmwell. 


<( S20 


16 


Vienna. 


1. Archman, A. «•* 


38 


Leesburg. '^i 


"W.mar. Cong. 


18 


Hunter's. 


« S45 


42 


Clark's Gap. 


1. Archflnan, B. **« 


21 


Thornton. 


1. Archaean, B. 


45 


Hamilton. 


<i 454 


23 


Hemdon. 


f Mesozoic, 17-16. Jur- 
\ asso-Triassic. •** 


49 


Purcellyille. 


« 55a 


52 


Round Hill. 


i( 5 6S 



At a distance of 23 miles, in a northwest direction, is the sheet of water called "Mountain Lake," 
situated near the top of Salt Pond Mountain, at a height of 4,000 feet above tide. Here the Potts 
and Johns Creek Mountains and the other ridees of 5 a. b. coalesce at their southwest termination, 
into a lofty rugged table-land, overlooking the r^ew River, and commanding wide views. 

21. A few miles south, the Lick Mountain range divides the valley for some miles into two and 
in the southern of these belts, on the New River, below the mouth of Oripple Greek, are the 
Austenville lead mines, in 3 b., near the Primal 2 b. of Popular Gamp Mountain, and about 16 miles 
distant from Wytheville. 

22. From this point a short branch railroad leads north into the vallev of the north fork of the 
Holston River, between Walker's Mountain, 6 a , etc., and Poor Valley ridge. Vespertine 13 o.. etc., 
which flanks the Glinch Mountain on the soatheast side. Here, near Saltville, are the remarkable 
salt wells, which penetrate into a thick mass of rock-salt ; and in the same vicinity, and at various 
points higher up the valley, for a distance of 20 miles, beds of gypsum have been opened and 
extensively wrought. These deposits are found near and in a line ot &ult, along which the Siluro- 
Cambrian 8 c. 4 a., of the southeast side of the vallev, has been made to abut against and some- 
times over-ride the Umbral 13 b., which, with the Vespertine 13 a. of the Poor Valley Mountain, 
form a belt on the northwest side of the vallev. Both deposits are most probably referable to the 
Subcarboniferous period. The faalt here spoken of extends, with some local changes of character 
and direction, in a west-by-southwest course, from a point in Giles county to the Tennessee line, a 
distance of 126 miles, and is prolonged many miles into Tennessee. William B. Rogers. 

23. So few details have been published on the geologv of Virginia, that no chapter in this 
volume will be more welcome to geologists than this, which has been wholly and very carefully 
prepared by Professor William B. Rogers, late State Geologist of Virginia. J. M. 



Note to the Second Edition : — The first seven pases of this chapter are from the first edition 
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Chesapeake & 

I^en insula 



Ohio Railroad.* 

Extension. Alt. 




2 

18 

24 
82 

38 

48 
57 
69 
76 



Richmond** 
Orleans Street. 

Roxbury. 

ProvidenceForge. 
Lanexa. 

Toano. 

Williamsburg. 
Lee Hall. 
Morrison. 
Newport News. 



(Same as below.) ** 
f 20. Quaternary and 
\ 19. Tertiary. «« 
20. Quaternary and 
19 b. Miocene. ' ^ 

« 29 

19 b. Miocene. 21 

20. Quaternary and 

19 b. Miocene.101 

19 b. Miocene. «« 

20. Quaternary. «« 

u 3 8 

n 6 



{ 



{ 



Baltimore A Potomac Railroad.* 





2 

7 

13 

17 
24 
30 
34 



116 



Washington. 

Long Bridge. 
Alexandria. 

Franconia. 

Long Branch. 
Wo<Sbridge. 
Cherry Hill. 
Quantiqo. 



Richmond. 



20. Quaternary, and 

17. Jurassic, 

18. Cretaceous. 

it 36 

17. Jurassic. 

18. Cretaceous. 234 

t( 8 2 

« 13 

II 1 



*t 



16 



Junction of 1. Lau- 
rentian, 17. Juras., 

18. Cretaceous, and 

19. Tertiary. «* 



Ms. 



Brlf^thope Railway.* 



Alt. 





8 

14 

22 

33 



Winterpock. 

Summit. 

Fendley, 

Chester. 

Bermuda. 



17. Jurassic, 16. Trias. 
( Margin of 7. Juras., 
< Triassio, and 1. 
( Laurentian. 
1 a. Laurentian. 
20. Quaternary, 
base of Eocene 
nearby. ^^^ 

20. Quaternary. 



{ 



Richmond & Alleghany Railroad, f 





6 
7 
12 
13 
17 
19 
20 
25 

80 

33 
34 
40 
42 
47 
52 
54 



Richmond. 2* 

Korah.2 5 

Westham. 

Lorraine. 

Vinita. 

Manakin. 

Boscobel.*® 

Dover. 

Lee^s. 

Maiden's Ad.a'^ 

Cedar Point. 
Irwin. 

Rock Castle. 
Stokes. 
Pemberton. 
Elk Hill. 
Elk Island. 



{ 



W. margin Tertiary, 

Mesozoic, 18., 19.* ^ 

la. Granite. io« 

116 

17. Jurassic Coal. 1*2 
17. Mesozoic. ^^^ 

u 141 

17. Nr. marg. Meso.^ * « 

148 



u 



1 a., 1 b. Archaean. 
1 a. In River. 
1 b. On Hills. 



{ 



u 



u 



u 



u 



t<. 



It 



143 
159 
159 
176 

190 

198 

/198 



• By Professor William M. Fontaine, of the University of Virsinia. 

t By Professors J. L. and H. D. Campbell, of Washington and Lee University, Lexington, Va. 



24. Richmond is on the west margin of the Mesozoic and Tertiary belt. (See Rogers Note 18.) 
These formations may be seen in railway cut near Tredegar Iron Works, at the York River Railway 
station, and on the margin of Shocco Greek, near the Medical Ck>llege. The bed of the river is gneis- 
soid granite at the city, and for several miles above. 

26. At Korah large quantities of granite, doubtless of Laurentian age, are quarried for shipment. 
Another large quarry is opened opposite Westham, on south side of the river. Between Westham 
and Lorraine the road passes from the Archsaan to the Mesozoic coal-bearing beds (17, 18), and con- 
tinues on them for about 10 miles to Dover. 

26. Boscohd^ or Dover, near the west margin of the coal field, is near the old Dover Mines. Fos- 
sils in the debris of the coal slates. 

27. Between this point and Qoochland C. H., a mica mine was formerly worked (in 1 b.), but not 
exhausted. 

[N. B. — In our notes on the Archaean rocks, we recognize only Laurentian (1 a.) and Huronian 
(1 b.) ; and even the horizon between these is uncertain in this part of Virginia.] 

28. At Oolumhia a granite quarry is worked in 1 a., overlaid by mica and hydro-mica slates and 
schists of 1 b. This is the best point from which to visit the several gold mines in the vicinity. 

29. Bremo Bluff is a good point of departure for examining several objects of interest, (a) "The 
Bluff," near the station, is apparently a closed anticlinal fold of beds of hard gneissoid sandstone and 
arenaceous slates, nearly vertical in position. A second bluff of the same general structure occurs 
about 200 yards farther up the river. The syncline between them and outside flanks of both are occu- 
pied with argillaceous slates. The same ledges appear on the opposite side of the river. (2>) At this 
I)oint a branch (Buckingham Branch) railway crosses the river to extensive slate quarries^. about five 
miles distant, and apparentlv in the same lormation (1 b.) as the slates about the '* Bluff.^' Future 




gold belt. Iron ores — limonite, hematite and magnetite — ^abound here. 

3a From Richmond to ScottsviUe the road cuts the strata by a route generally at right angles, 
or nearly so, to their strike; and for several miles below the town the outcroppings, mostly of 1 b., 
show frequent changes of dip, and are ooc<»ionally nearly horizontal. The route here changes 
towards iLq southwest. 
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63 

67 

70 

73 

75 
80 
83 
86 
91 
96 

99 
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114 

118 
123 



Coluiiibia.3> 

Boswell. 
Bremo BlufF.«» 
Middleton Mills. 
Hardware. 

Payne. 

Soott8ville.»o 

Brown*B. 

Warren. 

Howardsville.*! 

Manteo. 

Warminster. 

Wingina. 
Norwood. 
Buffalo Springs. 

Green way,** 

Gladstone. 
Riverville. 



1 a. Granite, 1 b. 
Mica Shists. 
Gold Belt. ««« 
1 a., 1 b. Archaean. » * * 
1 b. Gneissoid Sand 
8. and Slates. ^'^ 
1 b. ArchsBan. a»i 
1 b.Arclisean,Schists 
and Slate. ><« 

8r§ 



Blchmond * AlleifhAny Railroad — 

Ms. Otmtinued, Alt 



t< 



16. Marg.Me8ozoic.> ^ ^ 
16. Mesozoic. »»» 



a 



81B 



1 b. ArchaBan. «** 
fib. Archaean, Lime- 
\. stones & Schists.'** 

850 



(( 



(( 



({ 



{ 



1 b. Limestone, Spec. 
Ore. ««8 

899 
123 



iC 



ii 



131 
133 

136 

147 

148 
149 
151 
169 
159 



161 
166 



170 

175 
178 

189 






Stapleton.** 
Galtville. 

Joshua Falls. 

Lynchburg.'* 

Va. Mid. June. 
Smith's Lock. 
Rolling Mill. 
Bethel. 

Holoomb Rock. 
Pedlar's. 
Coleman's Falls. 
Big Island. 
Jordan. 

Rope Ferry.** 

Balcony Falls.** 
r Glenwood.** 
\ Nat. Bridge. 

Indian Rock.*^ 



Ib.L. S.Spec.Or©.**» 

{Mica Schists, Spec. 
Ore. *«* 

1 b. Archaean, Lime- 
stone and Ores.^ * * 
1 a., 1 b. Gneiss, 
Mica, Slate. >'» 

*( S29 

it S16 

1 a. b. Archaean. * * ^ 



u 
(I 
t{ 
u 



541 
• 62 

576 
59« 



1 a. and 2. a b. Margin. 
2 a. b. Cambrian, 
(Potsdam) Sand- 
stone, Slate. *•» 



{ 



(( 



701 



3 b. L. Silurian, -^i* 



{ 



3 b. L. Silurian, 
near 4 a. '^*« 



31. About three miles below ffotoardsville the river and road cut into the lowest beds of a 
Mesozoic trough, or oval basin, that covers several square miles of area, the larger portion on the 
north side of the river. The remarkable coarse conglomerate that forms the base of this series of 
rocks is well exposed in contact with Archsean rocks alone the banks of Rockfish River, near the sta- 
tion, ^nd along a little stream running through the neighboring village, while the overlying ferrugi* 
nous sandstones and slates appear in the surrounding nills. After passing this Mesozoic tract, the 
route, following the windings of the James River, keeps within the general trend of a belt four or 
five miles wide, in which are several beds of limestone and ores of iron imbedded in still heavier 
strata of micaceous, talcose and chloritic slates and schists, all most probably of Huronian age. After 
following this limestone and ore belt for about 40 miles, the bearing is abruptly changed toward the 
northwest about.six miles below Lynchburg. 

32. At points between Greenway and Stapleton numerous ore mines and limestone quarries have 
been opened on both sides of the river. 

33. At Lynchburg the river has cut the beds (la. and b.) nearly at right angles, so as to expose a 
well-defined waving arch on the cliff opposite the city. For about 20 miles above the city the road 
continues on the gneisses, granites ana slates of Archsaan age. 

34. At about a mile below Bopt Ferry is the mai^in of a belt of alternating conglomerates, 
sandstones and slates about two miles wide, which were formerly classed as Huronian by 
Rogers and others. This belt fianks the southeast slope of the Blue Ridge, and is cut by the river so 
as to give fine exposures of its beds both above and below the railway bridge. The discovery we 
recently made of acolithus borings of the kind characteristic of Cambrian (Potsdam) sandstones in its 
beds, determines its age to be Cambrian. The **Snowdon Slate Quarries *' are in this Cambrian belt 
three miles towards the northeast 

35. At Balcony FaJIU^ between one and two miles below the station, the river has cut obliquely 
through the core of the main Blue Ridge and exposed a fine section of Archsean rocks. These nave 
,been tormerlv spanned by the Cambrian beds, the upper portions of which were doubtless ruptured 
at the time of the upheaval and swept away. At this point occurs the finest natural section of the 
whole Cambrian series to be found anywhere in Virginia. The alternations of conglomerates, shales 
and sandstones present an aggregate thickness of about 1,200 ft. The uppermost sandstone^ about 
360 ft. thick, is the typical Potedam, and abounds in borings of %eoliihu» fttMaris, thousands of which 
may be seen In the broken rocks at the junction of the Lexington branch, 150 yards above the station 
iiouse. Here the road enters the Great Silurian Valley. 

36. Qlenioood is the station for stage line to Natural Bridge. (See Note 16.) The road here 
passes through a depression in the Sailings Mountain, an anticlinal ridge of primordial strata, 2 a. b. 
,The Natural Bridge, three miles ttom this station by stase line, is in Lower Silurian limestone; the 
abutments in Queoec (3 b.); the arch and the adjacent hills in Chaay (3 c.) This great natural curi- 
osity has been supposed by some observers to be the remnant of a natural tunnel, and by others the 
remains of an extensive cave, the top of which has all fallen in and been washed away except the 
narrow arch that now spans the chasm. Our belief is that it has resulted fh>m a vertical fissure in 
the beds of limestone, which, by its opening, failed to rupture the portion of the uppermost beds 
that now forms the arch, but simply dragged them a few yards toward the west and left them 
stretched across the deep chasm, which has been subsequently enlarged by erosion. The entire 
absence of stalactites and stalagmites along the fetces of the cafton militates strongly against the c«Te 
theory, while the secondary fissures still to be seen just above the bridge, together with the general 
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Blohinond & Alleg^lumy Railroad.— 

Ms. Continued. Alt. 
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200 
208 
205 

208 

212 
216 



221 

224 

226 
228 
230 



Buchanan.'* 
Jackson. 
Glen Allen. 
Saltpetre Cave. 

Salisbury. 

Eagle Bock." 
Gala Water. 
Ore Siding. 
Price's BlufiF.*o 
Hadons. 
Baldwin. 

Wilton. 

Lick Run. 
Iron Gate. 
Clifton Forge*! 



8 b. L. Silurian. « » » 



(( 



(( 



{ 



• 86 
9t6 



846 
855 

8b.o. « »»« 

8 b. c. L. Silurian. 
(Iron Furnace.)' »* 
4 a., 4 b. Trenton. 
10 a. Devonian. 

Arch of 7 and 8. 
10 a. b. Devonian. 

(( 9 70 

10 a. b. Devonian. 
(Princess Fur.) »» 
10 a. b. Devonian. 



{ 
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it 
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Lexington Branch.* 





5 

10 

12 

16 

19 

20 



Balcony Falls. 

Miller. 

Loch Laird.* 2 

Green Forest.*' 

South River. 

E. Lexington, jun. 

of Valley Ry. 
Lexington.** 



(See above.) 'oi 

2b.,3a.Nr.Margin»2 5 

8a.,3b.L.Silurian.»8* 
3 b. L. Silurian. 

3 b., 3 c. L. Silurian' s o 

4 a. Trenton. 



{( 
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Bichmond * Allei^bany B. B.— Cbm. 

Ms. Henrico R. R. Branch. Alt. 





7 

11 



Lorraine. 
Henrico.*' 

Hungary. 



17. Jurassic Ooal. *** 
17. Jurassic Goal. 
(Coal mine.) 

{Archaean, near mar- 
gin Tertiary, • * * 



{ 



Ms. «* Shenandoah Valley Ballway.* Alt. 





6 
9 
14 
17 
28 
29 
84 
87 
40 
47 
50 
54 
67 
60 

62 

67 
73 



Hagerst'n, Md.*» 

St. James. 

Grimes. 

Antietam. 

Shep'n, Va.*« 

Shenandoah Jun. 

Charlestown. 

Ripon. 

Fairfield. 

Berryville. 

Boyce. 

White Post. 

Ashby. 

Cedarville. 

Riverton.** 

Front Royal. 

Manor. 
Bentonville. 



{ 



4 a. Trenton, dip 
S. E. »«« 



it 



8 c, 4 a. Nr. Margin* * " 
8 b. Siluro-Cambrian. 



« 



8 b. c. " 

it 

it 

It 52 3 

« 5 71 

it 6 75 

H ilO 

it 6 00 

" , 669 

u 49 7 

2 b. Cambrian and 
8a.Calcif. *»» 

3 b. c. Sil.-Camb.,dip 
changestoN.W.*9 7 

« 78 2 



{ 
{ 



• By Professors J. L. and H. D. Campbell, except those notes marked " M," which are by Dr. A. S. 
McCreath, Chemist of the Second Geological Survey of Pennsylvania. 

appearance of the place seem to favor the view here proposed. On the opposite side of the river are 
the Glenwood Iron Mines of Jud^e Anderson. 

37. Indian Eock. Trenton limestone, gray coralline, quarried largely here for lime. 

38. Purgatory Mountain terminates abruptly near Buchanan. It is a somewhat isolated outlier 
of North Mountain. Its base is Trenton limestone (4 a.), its main mass Utica and Hudson shales (4 b. 
and 4 c). while its cap is Medina (5 a.) ; and in a syndmal trough held in a position where its top is 
double, it carries fine beds of limonite and red shale ores. 

39. From Buchanan to Eaale Rock the limestones of 3 b. and 3 c. are exposed to view in several 
cuts, and at Eagle Bock they disappear beneath the groups of Trenton (4), of Medina (5), Salina ? (6), 
Lower Helderberg (7), Oriskany (8), Marcellus, etc. (Devonian slates, 10 a. and 10 b.) The mountain 
at this pass is a prolongation of North Mountain, and has its higher members partially inverted, a 
feature very characteristic of this range throughout the nreater portion of Virginia. The road here 
passes into a synclinal valley with Helderberg (7) and Oriskany (8) for its bottom, and most of its 
surface covered with Devonian slates, 10 a. b. 

40. Price' 8 Bluff is an anticlinal arch of 7 and 8, and/umishes good limestone and ore of iron. 

41. Clifton Forge is a point of great interest to geologists. (See Rogers Note 13.) 

42. Loch Laird. A small bed (or dike) of trap between two beds of calcareous shale (3 a.) may 
be seen 100 yards above the Shenandoah Valley Railway junction. 

43. Oreen Forest is the station for the extensive Buena Vista Iron Mines, in the primordial (2 b.) 
shales at the northwestern base of the Blue Bidge. 

44. For Lexington and its surroundings, see note No. 74. 

45. Henrico Coal Comnany^s station for shipping coal and coke. 

46. This road, througnout its whole length of 240 miles, runs on the Siloro-Gambrian and the 
Gambriui formations, chiefly on the former. 

47. HageTBtown stands on what seems to be the easternportion of a dosed and inverted synoline 
of Trenton age ; the axis in the shales farther west. The Trenton limestones crop out near both of 
the depots, and are quarried for local building purposes The road continues on this formation for 
several miles, but soon after passing Orimes it runs obliquely across the margin to 3 b. c. 

48. At Shmherdstown are extensive exposures of 3 b. on the margins of the Potomac. Hydraulic 
limestone has been extensivelv quarried here for the manufacture oi cement, 

49. Between Biverton and Port Republic the Massanutten ran^e of mountains is conspicuous 
on the northwest side of the road. (See Bogers note 7). The Blue Bidge is seen from the train on the 
southeast at nearly all points along the whole line. Over a large portion of the route the country 
rocks are very much obscured by the local drift f^om the adjacent mountains. In the larger boolden 
from the Blue Bidge, the burrows of the sefiolithue linearis are abundant. 
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50. Overall. Half a mile east of Overall station, Umber deposit, which has been partially 
developed. (M.) 

51. At Lurayy the station, the junction, and the greater part of the village, appear to rest upon 
the ledges of 3 b., Quebec (Levis), dipping 20^ to 2KP northwest, and passing beneath a ridge of 3 c. 
(Ghazy), in which is the entrance to the caverns ; and most probably the higher chambers are in the 
same formation, while the lower ones are either within or rest upon beds 01 3 b. Everywhere in the 
great valley of Virginia the limestones of the Quebec, as a rule, are much more ferruginous than 
those of the Chazy, and consequently produce darker and more fertile soils. The Quebec also car- 
ries several thick beds of shale, while the Ghazy is characterized in many places b^^ beds of chert 
that contain characteristic fossils. The lithological peculiarities of these two formations, especially 
those which determine differences of soils, are well defined at Luray. (See note 75.) 

52. MarksviUe. Considerable deposits of light brown ochre worked here by Oxford Ochre 
Company. 

53. Milnes. About five miles south southeast of Milnes there is a fine exhibition of the Potsdam 
ores (in the slates above the Potsdam sandstone), the principal development being on Fox Moun^in, 
a low fiat crested ridge, a foot hill of the Blue Ridge. The present working face is 85x300 ft., and the 
daily output is over 100 tons, shipped over the branch road to the Shenandoah Iron Go.'s furnace, 
near Milnes. (M.) 

54. Weyers Cave has the same geological relations as the Luray Cave, except that it is nearer 
the margin of the Trenton trough, which carries the Massanuttens, and here extends to the south- 
west beyond the termination of the mountain range. 

55. Vemviua. The Rockbridge tin mines are in the Archaean core of the Blue Ridge, and may be 
reached by ordinary road, from either Vesuvius or Irish Greek Station. 

55. drimora. Two miles east from Grimora there is a lar^e valuable deposit of Manganese ore, 
chiefly pyrolusite. The ore is very rich, and is now being mined in quantity for shipment to Eng- 
land and to Pittsburg, Pa., at the latter place for use in the production of a remarkably high grade of 
ferro manganese. (M.) 

56. Snerando. Near Sherando (Lipcomb Station), deposits of China Clay and Fire clay are 
being worked. (M.) 

57. Ve^vius. Eight miles southeast of Vesuvius Station, and on a bank of Irish Greek, there is 
quite an interesting exhibition of tin ore. The ore is Cassaterite ; and at one point on the Cash 
property the ore showed remarkably rich, at times being almost pure Cassaterite, and some of the 
specimens showing one to one and a half inches in thickness of the pure ore. (See page 134 McCreath's 
Mineral Wealth of Virginia). Occasionally the tin ore has associated with it the mineral Mispiekel^ 
carrying more or less silver and gold. On the Vesuvius furnace property, and two and a half miles 
from the railroad, occurs a bed of brown hematite ore, ten feet wide, between nearly vertical walls of 
Potsdam sandstones. (M.) 

58. Near Irish Creek a remarkable deposit of Dufrenite (Hydrated Ferric Phosphate), nearlv a 
foot thick, of nodular and radiating structure, was found several years ago in the Potsdam shales, 
resting on a heavy bed of limonite ore. (See American Journal of Science, July 1881, pp. 65. etc.) 

59. At Loch Laird^ about sixty yards northeast of the crossing of the Richmond & Alleghany 
Railway, a trap dike about six feet thick may be seen thrust up between two beds of calc-shale of 3 a. 

69. Loch Laird. On the Buena Vista property there is a fine exhibition of the Potsdam ores 
(in the slates overlying the Potsdam), showing perhaps the finest development of these ores in the 
Shenandoah Valley. On the same property where Marl Branch crosses the Lexington Turnpike, 
there is exposed a bed of so called Marl, fully 40 ft. thick. It yields over 95 per cent carbonate 01 
lime. (M.) 

60. Ai Thompson is an old cement auarry. 

61. Arcadia. Near Buchanan, on the Arcadia furnace property, there are numerous openinKB 
made on the so-called specular ore of the Blue Ridge. The ore is a red hematite, more or less inti- 
mately mixed with fine grained quartz. Geologically it lies in the slates underlying the Potsdam 
sandstone. (M ) 

62. Llthia is near the border of the extensive Cloverdale iron property; ore in 2 b. and 3 a. 
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* From 88 Broadway, South, by Profs. J. L. and H. D. Campbell ; north of that by Prof. W. B. Rogers. 

63. Houston. Near Houston Station are the Houston Mines of the Crozer Steel and Iron Co., 
extensively worked to supply their furnace at Koanoke. Rich Manganese ore is also mined here and 
shipped to Johnstown ana Pittsburg. (M.) 

64. Between CtoverdcUe and Tinker Creek the road skirts the northwest base of a Trenton ridge, 
capped with 6 a. b. .sandstones. It is known locally as Mill's mountain ; really an outlier of Tinker Mt. 

6ft. The New River Division of the Norfolk & Westerly starts from Central^ and has its present 
terminus at Pocahontas, where it strikes the great Flat Top coal field. It passes through a very inter- 
esting geological field. At*Ripplemead Station there is a promising deposit of Magnetic Iron ore. in 
the No. 3 Lower Silurian Limestone opened up on the bank of New River. Some 5,000 tones 01 63 
)[>er cent, ore have been taken out. (M.) 

66. The " Cripple Creek " extension of the Norfolk k Western Railroad (now being built) starts 
from Pulaeki^ and will open up the Cripple Creek region (see note 21 on Virginia), with its vast stores 
of brown hematite ores in 3 b. and c. (and 2 b.), perhaps the finest and richest, and most uniform 
quality of (3 b. c, Lower Silurian) brown hematite ores in the United States. It will also bring 
within railroad communication (for the railroad will pass close to it) the 100 year old lead mine ai 
Au8tinville,and the Bertha Zinc mine near New River, showing rich Zinc ore (Silicate and Carbonate 
of Zinc) almost free from lead, and now used at the Bertha Zinc Works), at Pulaski (Martins). Near 
Blue Ridge, and also near Roanoke (about two and a half miles south of it), important and seemingly 
very large deposits of Potsdam ores are now being mined at the former point, by the Crozer Iron and 
Steel Company, of Roanoke, and at the latter by Koser Iron Company. 

From eight to ten miles south southeast of Bristol there are interesting deposits of hematite 
ore in the No. 11 limestones. These were opened, many years ago, to supply stock for the IoceU char- 
coal furnaces, but the ores were found too refractory for economical use in such furnaces, and the 
workings were abandoned. The ore is a dense and fine grained hematite, and shows 64 to 66 per 
cent, iron and .020 and .030 of phosphorus. (M.) 

67. Bdxnhurg is the depot for the Liberty and Columbia furnaces, a few miles northwest, in the 
North Mountain range — good geological field. 

68. Broadway is a good sutrting point for studying geology, etc., of Brock's Gap, an interesting 
region in North Mountain range. 

69. Staunton^ a flourishing little city at the Junction of the valley railroad with the Chesapeake 
St Ohio, is situated on a number of somewhat distinct hills, and surrounded by others of still greater 
height These are composed chiefly of Quebec f3 b.^ magnesian limestones at their bases, especially 
on the northwest flanks, and Chazy limestones or lignter color above, with interbedded chertv masses, 
the fragments of which are seen strewn over the surfaces in great profusion. Several species of gas- 
teropod and cephalopod shells have been found fossil in these chert beds. The northeastern margin 
of the city rests on Trenton, 4 a, adjoining 4 c; but the line of contact of these formations sweeps 
around the southeast and south flanks of two very conspicuous hills, known as " Betsy Bell " and 
" Mary Gray," and appears again on the valley road near Folly Mills Station, and continues near ihe 
line of road for several miles. (See Note 76 as to the Quebec group.) 
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70. Near OreenviUe the Quebec (3 b.) limestones, producing ferruginous clay soils, crop out in 
the cuts for a mile northeast of the town, and along the banks of the adjacent stream both aooye and 
below the crossing : but the Chazy beds lorra the countnr rock of the town and region between it and 
Raphine Station. The Primordial (Cambrian) ridges of the Blue Ridge range extend much farther 
into the Great Valley opposite Greenville, than they do at any other point seen from the line of this 
road, and carry some productive beds of limonite ore. 

71. About 2^ miles northwest of Haphine Station are very extensive beds of limonite ores on the 
lands of Samuel Carson, Esq., and Messrs. Gibbs A Jiawlings. The beds of ore have been partially 
opened^ and. where seen in place, appear to occupy about the same relative position among the 
dnazy (^ c.) limestones as the chert beds found in such abundance in other parts of the same forma- 
tion. The Vesuvius Iron Mines are in 2 b., alx>ut four or five miles southeast of this station. The 
tin mines, now in process of development, are in the Archsean core of the Blue Ridge, about 12 miles 
southeast by turnpike. 

72. At Fairfield the road crosses to the west side of Timber Ridge, and on the northwest margin 
of the valley, the elevated outliers of the North Mountain range — the Jump, the Hogback and House 
Mountains— become conspicuous features of a striking landscape. 

73. From Timber Eiage Station a line of conveyances extends to Rockbridge Baths, a pleasant 
summer resort. The thermstl water of these baths issues from the Quebec (3 b.) limestones near a 
fissure or fault where the beds of 4 a. Trenton have dropped down to the level of 3 b., and apparently 
dip beneath the latter, as may be seen at points northeast and southwest beyond the accumulations 
of river drift, which is found on hills here more than 100 feet above the bed of the river. About two 
miles northwest of the baths is the entrance to the famous " Goshen Pass," the deep cafion through 
which North River finds its way to the Great Valley This cahon gives a complete section of the 
whole North Mountain range from 4 a. Trenton up to Devonian shales, 10 a. b. Fossils are abun- 
dant here. For sketch and geological section, see Am. Jour, of Sci., Vol. xVIII., 1879, p. 119. 

74. About one mile southwest of Timber Ridge Station the railwav pas.ses abruptly from the 
Chazy (3 c.) to the Trenton (4 a.), entering the irregular synclinal trougn in which Lexington is situ- 
ated. In tne town, along the cliffs of the adjacent north branch of James River, and over about six 
miles of area towards the northeast and four miles southeast, the Trenton limestones (4 a.) are the 
countnr rocks; but in the Poplar Hills toward the southwest and south, the Utica shales, with very 
fossiliferous thin beds of limestone, become conspicuous. The Brushy Hills, west of the town, are 
composed of Chazy limestones and cherts (3 c), as regards their southeastern slopes, while the north- 
western slopes present exposures of 3 b. dipping beneath the hills. As far as measurements can be 
made here 3 c. is about 300 leet. and 3 b. about 450 feet thick. Along the eastern base of Brushy H ills the 
outcrop of the lower Trenton limestone, 4 a., is apparently an ancient coral-reef, now a very compact. 

{mre coral limestone, quite largely quarriea for local building purposes, and for the manufacture ot 
ime. This coralline bed contains shells as well as coral. It varies from 100 to 150 feet in thickness. 
The House Mountain (or rather pair of mountains), about six miles west northwest from Lexing- 
ton, is one of the most striking features of the grand scenery^ in this portion of the Great Valley. 
This isolated mountain group rests upon Trenton limestone which crops out around the base. Then 
in nearly horizontal strata other formations, 4 b., as shales and shaly limestones, 4 o.. as purplish, 
ferruginous shales and shaly sandstones, and above all a cap of Medina sandstones, 5 a.; the whole ris- 
ing 2,000 feet above the limestone valley below. Lexington Is a good point of departure for the geologi- 
cal studv of either the Blue Ridge range on the S. E. or the North M!ountain range on the N. W. 

Washington and Lee University and the V. M. Institute, both located here, have good mineral 
and geological cabinets. For fuller details, and geological section across the Great Valley near Lex- 
ington, see Am. Jour, of Sci., Vol. XVIII., 1879, p. 16. 

75. Qusbee Chroup. Dr. A. R. C. Selwyn. the successor of Sir Wm. Logan,. as Director of the Geologi- 
cal Survey of Canada, does not recognize the Quebec as a geological formation, and in Professor J. v, 
Dana*s table, as given in this ^uide, it is omitted, being considered as merged in the Calciferous. 
Professor Campbell, of Virginia, is not prepared to adopt this view as suitable for that State. He 
reports that throughout the Great Valley of Virginia, 350 miles in length, with continuous ledges of 
limestone, there exists what is known as the Canadian group, consisting of three tolerably well defined 
sub-groups of limestones, with extensive beds of interstratified shales and calcareous sandstones in 
the lowest 3 a. Catciferoua; very regular stratified beds of dolomitic limestones more or less ferrugi- 
nous and producing rich soils in the next higher 3 b. Levis ; and, in the last, some beds of pure 
limestone, with a stratum of brown sandstone in the lower portion, abounding in molluscean fossils, 
not well preserved, but doubtless 8 e. Chazy ; and still higher, near the Trenton, beds of chert 
abounding in oephalopods and gastropods of undoubted 3 c. Chazy age. He, therefore, prefers to 
retain the three divisions, at least until additional paleontological evidence settles the question 
at issue. J. M. 
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LIST OF GEOLOGICAL FORMATIONS IN NORTH CAROLINA. 



20. Quaternary. 
19. Tertiary. 
18. Cretaceous. 
16. Triastic. 



1. Archfloan. 
Igneout. 



1 b. Huronian. 
1 a. Laurentian. 



1. Revised and the notes added for the first edition by W. 0. Kerr, State Geologist of North 
Oarolina. Enlarged and revised for the second edition by Dr. H. M. Chance, of Philadelphia» 
geologist in chiurge of explorations of North Carolina coal fields. 



Sketch of the Geology and Topography of North Carolina. 

DtrvotAfrom ih» State Qeqlogieat Exports of Prof. W. C, Kerr^ 

North Carolina is the Mountain State of the Atlantic slope. As a seneral description, it may be 
said that the sorface of this State is covered by but two of tne great formations. The (ij Archsean, 
sub-divided into the (1 a.) Laurentian and (1 b.) Huronian, the lowest occupies the western and the 
(20) Quatemarv the upper system covers the eastern portion, the oldest and the youngest, with a 
vast geological blank between them. Some of the railways run for long distances on a single forma- 
tion. An irregular line drawn on the map of the State, in a northeast and southwest direction, 
through the City of Raleigh, will show the relative i>ortions of the State covered by each. The (16) 
"i^iassic, the only one of the intermediate groups which appears, covers but a comparatively insignifi- 
cant area in the middle region. It contains the coal beds of Deep River and of Dan River. The (18) 
Cretaceous and (19) Tertiary, underlie the (aa) Quaternary, but they only appear on the surface in a 
few localities, of small area, on the river bluffs, and in water courses and ravines in the eastern 
division. The complete geological series of the State is as follows: (20) Quaternary, (19) Tertiary^ 
(18) Cretaceous, (16) Triassic, (1) Huronian, (1 aO Laurentian and Igneous. 

Most of the metamorphic rocks of North Carolina belong to the (1 a.) Laurentian system, which 
prevails so extensively in Canada, Michigan, Wisconsin, Minnesota, etc. The prevalent species are 
Granite, Gneiss, Syenite and other Hornblendic rocks, Diorite and Crystalline limestone, and these 
contain graphite and much magnetic and specular iron ore, frequently in very large beds. This for- 
mation, besides iron, produces gold, silver, lead, copper, and other minerals. The (1 b.) Huronian, 
the Taeonie of Emmon^s report on this State, occupies several disconnected areas on the Great Smoky 
Mountain, a^ the Tennessee line and on the Blue Ridge, and another considerable area west of 
Raleigh, extending across the State with two smaller exposures. The rocks aie quartzvte and clay 
slates, light colored, drab, and greenish. With these exceptions, and the small area of (16) Triassic, 
all the remainder of the western part of the State is (1 a.) Laurentian. 

T%e North Carolina Mountaine. The great continental system of the Appalachian Mountains, 
which extends a thousand miles, from near the mouth of the St. Lawrence to the State of Georgia, 
reaches its greatest elevations and developes its grandest features in the western part of this State. 
The system is here represented by two great parallel chains, the Smoky Mountains and the Blue 
Ridge, with a net-work of heavy cross chains connecting them and numerous spurs thrown off to 
the east and south, some of them as high as the parent chain and some more than fifty miles long. 
There are also several other disconnected minor chains to the eastward, with the same general 
trend. These mountains extend across the State, and their entire length from their southwestern 
termination, the Blue Mountains in Georgia, to their northern, which is prolpnged 60 miles into 
Vinrinia, is 276 miles, of which two-thirds, or about 6,000 square miles, lie within North Carolina. 

The main or western chain, which more to the north borders the great valley in Virginia and is 
there called the Blue Ridge, gradually deviates towards the southwest. A new chain, detached on 
the east and curving a little more to the south, takes now the name of the Blue Ridge, and in this 
State attains gradually to 6,000 and 6,900 feet, composed of manv fragments, scarcely connected into 
a continuous and regular chain. These groups are separated by long intervals of depression, in 
which are gaps but little above the interior valleys. 

West df this, and seiMrated from it by a valley, is the great western chain of mountains, named 
locally the Iron Mountain in the northern portion, and Unaka in the southern, the whole being 
known as the Smoky Mountains, and formins the line between Tennessee and North Carolina. This 
Is much more continuous, more elevated ana regular in its direction and height, and increases verj 
uniformly firom 6,000 to nearly 6,700 feet. The valley comprised between these two main chains, the 
Smoky Mountain and the Blue Ridge, is divided by transverse chains into many basins of greafe 
altitude. The height of these transverse chains is greater than that of the Blue Ridge, being nrom 
0,000 to 6.000 feet and upwards, and the gaps that cross them are as high, and often higher, than those 
of the Blue Ridge. The whole chain of valleys extends for more than 180 miles, and fi'om 20 to 60 
miles wide, with a mean height of more than 2,000 feet, and portions of them 3,600 to 4,000 feet, this 
bemg the highest plateau of the same extent east of the Rocky Mountuns. These are all valleys of 




&700 feet. Here, then, in all respects, is the culminating region of the vast Appalachian system. 
This mountain region, where the most striking natural obfects in the State are to be seen, has noi 
yet been penetrated by the railroads, except that the Western North Carolina R. R. crosses the 
mountains, connecting with the Bast Tennessee, Virginia k Georgia R. R. 
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Weldon. 


tt 7 2 


69 


Morrisville.* 


(( 3 08 


12 


Gaston. 


tt 152 


73 


Carey. 


1 b. Huronian. 6 m.* » * 


58 


Henderson. 


tt 505 


81 


Raleigh. 


tt 317 


61 


Eittrells. 


tt 417 


96 


Clayton. 


tt 347 


97 


Raleigh. 


tt 80S 


106 


Neuse River. 


20. Quatem. 24 m.^ ^ 2 




109 


Selma. 
Princeton. 


(( 160 


Raleigh & Augusta Railroad. 


118 





Weldon. 




130 


Goldsboro. 


tt 102 


97 


Raleigh. 


1 a. Lauren. 3 m. 803 








107 


Cary. 


1 b. Huron. 10 m. 


Salem Branch. 


114 

140 

162 
174 
194 


Appex. 

Sanford. 

Cameron. 

Kyser. 

Hamlet. 


16. Triassic. 20na.5oa 

f 16. Triassic, and 20 

\ Quater. 11 m. 853 

16.Tr.,HuTon.l3m3 9 

20. Quat.,princi'ly *** 

it 33 1 



17 

28 


Greensboro. 
Kernesville. 
Salem or Winston 


1 a. Laurentian. **' 

tt 1016 
tt 8 84 



2. At Hillsboro depot a gc>od exposure of typical North Carolina Haronian slate, hydromicaceous. 

8. At Morrisyille aepot a dike of dolerite visible. One and a half miles east of station beds of 
very coarse incompacted conglomerate, the bottom beds of the Triassic, and probably slacial. 

4. From Statesville west in the numerous deep cuts are seen fine examples of tne frost drift, 
charsu^teristic of sub-glacial regions. Also from Hickory to Morgantown many sections of the purple 
paragonite schists, which are peculiar to this region. 

There is vei^ little exposure of solid rock, and that only on the tops of a few high mountains or 
an occasional cliff. The mountains are covered to their very summits with dense forests, but with a 
deep and strong soil which is, however, according to Dr. T. Sterry Hunt's description, very unlike the 
layers of clay and loam with which we in the North are familiar. The rocks themselves, he says, 
although of gneiss and mica slate, like that which prevails over so great a part of New England, have 
undergone a process of decay which has rendered them so soft thit they may be readily cut by a 
spade, although retaining all the veins and layers which mark their original stratification. Without 
having been broken or ground up, these hard rocks have moldered into a soft clayey mass, formings 
soil fifty feet and often much more in depth, which from its peculiar structure has a natural drainage, 
and possesses great fertility. North Carolina, evidently, never was subjected to the action of glaciers 
like the Northern States. Only the valleys of the streams are covered with alluvium, consisting of 
sand, gravel and clay, the debris of the rocks of the higher ridges and mountains. 

The middle and eastern part of the State is a long slope, extending from the rugged mountain 
plateau to the Atlantic. Nexl however, to theplateau is a, piedmont or middle region or hill country, 
with an average elevation of about 1,000 feet. Tnis is divided by its rivers into three regions, drained 
by the Broad, Catawaba and Yadkin rivers, the slope of the first being toward the south, and that of 
the others a little east of north. These drainage surfaces are separatea by two, nearly parallel, east- 
erly chains of mountains, the South and Bushy Mountains, and are from 2,000 to 4,000 feet hiarh. 
There are other easterly spurs of the Blue Ridge of similar elevation. This middle division or hill 
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Cape Fear & Tadkln Talley Railroad. 


Wilmington A WeldoUt and Wilmington» 


Ms. Alt. 


Ms. Columbia A Augusta Railroad. Alt 




87 

44 
47 
64 
68 


Fayetteville. 

Sandford. 

Egypt.* 

Gulf.« 

Richmond. 

Ore Hill. 

Siler. 

Staley. 

Liberty. 

Julian. 

Pleasant Garden. 

Greensboro. 


f 20. Quaternary, 1 b. 
\ Huron. 88 m. '^o 
fl6. Triassic, 20. 
\ Quaternary. • * « 

u 262 
(( 879 
it 

lb.Huronian. *»« 

(( 
it 
11 
tt 

1 a. Laurentian. •** 

, — 




8 

87 

78 

92 

114 

148 

162 

162 
191 
208 
227 


Weldon.» 
lalifax. 
locky Mount 
Goldsboro. 
Mount Olive. 
Magnolia. 
Rocky Point. 
Wilmington.' 


20. Quaternary.* a 
« 

(( 

it 102 

{( 

it 

it 

a 10 


68 
70 
75 
82 
90 


Wilmington.® 
Maxwell's. 
Whiteville. 
Fair BluflF. 
S. C. Line*« 


tt 10 

tt 
tt 


98 


Tarboro Brsmch. 


Carolina Central Railroad. 



17 

45 


Rocky Mount. 
Tarboro. 
Bethel. 
Williamston. 


20. Quaternary. 




68 


Wilmington 
Lumberton. 
Hamlet. 

Rockingham. 

Pee Dee River.* 

Lysleville. 

Wadesboro. 

Monroe. 

Charlotte. 

Catawba River. 

Lincolnton. 

Shelby. 


20. Quater. 117 m. lo 

M 185 
it 8 81 

( 20. Quaternary, and 
\ lb.Huronian.2io 
1 b. Huronian. 6 miles. 
1 a. Laurentian. 6 m. 
16. Triassic. 19 miles. 
1 b. Huron. 26 m. "6 
1 a. L. Laurentian.* 2* 

u 

ii 8 66 

it 8 76 


tt 878 


111 
117 


Halifax A Scotland Neck Railroad. 


123 
128 
136 



20 


Halifax. 
Scotland Neck. 


20. Quaternary. 


163 
187 


Ashville A Spartansburg Railroad. 


199 

• • ••• 

229 



49 


Spartan sb'g, S. C. 
Flat Rock. 
Hendersonville. 


1 a. U. Laurentian. 

« 605 



6. Egypt. Old coal shaft, 460 feet deep. 

6. ChUf. Bituminous coal beds 2 ft. and Z% ft.-4 ft. thick, worked on a small scale daring the 
war. Not now worked. Mach troubled by trap dykes. 

7. On both sides of the Pedee River are high dikes of dolerite for more than a mile, and 2 miles 
east a very coarse porphyritic granite, as well as between Lilesville and Wadesboro. 

8. Wilmington A Wddon BaHroady 162 miles ; north and south. This road runs throughout its 
whole length from Wilmington to Weldon on the (20) Quaternary formation, with occasional small 
exposures of the Tertiary (19 a.) Eocene and (19 b.) Miocene and of the (18) Cretaceous in the banks 
of the streams. 

9. Dismal Swamp. This road skirts around the Great DismaJ, Swamp. 



country extends 200 miles from east to west, and 150 miles northeast and southwest, and comprises 
nearly one-half of the territory of the State. It rises in going west about four feet to the' mile, and 
attains an elevation of 1,000 to 1,600 feet at the foot of the Blue Ridge. The channels' of the large 
rivers, however, are cut 100 to 300 feet below the intervening divides. 

Between the swamp country, along the coast, and the hilly region of the interior, is a belt of 
level, sandy, barren territory, extending from near the line of Virginia across the entire State, and 
from 90 to 80 miles wide, covered by the long leaved pine. Spirits of turpentine produced in this 
pine region is the most important branch of manufacturing in the State. 

The eastern division of the State extends from the coast, about 100 miles, to the lower falls of the 
rivers, and constitutes nearly two-fifths of the State. This region is for the most part nearly level 
or very gently undulating, except along the rivers on the upper reaches of which are blufl's and small 
hills. Itis slope seaward is between one and two feet to a mile and it is covered by the horizontal 
strata of the quaternary underlaid by the tertiary. They consist of the noncompacted sands, clays, 
marls and gravels, coarser materials predominating westward, and becoming successively finer 
towards the coast. 

The Coast of North Carolina is remarkable for the shallow sounds and bays that extend along 
the entire sea front nearly 300 miles, the largest of which are Pamlico and Albermarle Sounds, the 
former 76 miles long by 16 to 20 miles wide, and the latter 50 by 6 to 15 miles, with a depth of water 
fit)m a few feet to 20 feet There are also along the coast 3,000 to 4,000 square miles of swamp lands, 
of which the Qreat Dismal Swamp, on the line between this State and Virginia, is well known. 

The foregoing description of Korth Carolina will serve to give a general idea of the geology of 
South Carolina^ also where the same formations are found. J. M. 
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Afl»ntio» Tennessee A Ohio Railroad. 
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Ms. 


Norfolk Southern Railroad.* 

Alt 


Charlotte. 
47 SlateBYille. 


1 a. L. Laurentian.^ 2 6 

« 955 



9 
42 
46 
62 
74 


Norfolk. 
Prince Anne. 
Camden C. H. 
Elizabeth City. 
Hertford. 
Edenton. 


20. Quaternary. 


Cheraw A Wadesboro Railroad. 







Wadesboro, N. C. 
Bennett's. 
Moryen. 
Cheraw, S. C. 


16. Triassic. 
20. Quaternary. 




7 
10 


Jamesville A Washington Railroad. 


15 


Jamesville. 
29 Washington. 


20. Quaternary. 


Charlotte, Colmubla A Angfosta R. R. 





10 


Charlotte. 
Pineyille. 
S. C. State Line. 
Chester, S. C. 


1 a. L. Laurentian. ^ ^ ^ 

« 6 75 

it 

u 643 


Midland North Carolina RaUway. 


14 
44 


Goldsboro. 
22 Smithfield. 


20. Quaternary. i«» 

11 


Chester A I^enoir Railroad. 


Milton A Sntherlin Railroad. 



23 
45 


Chester, S. C. 
Yorkville. 
Gastonia, N. C. 
Dallas. 
Lincoln ton. 
Newton. 
Hickory. 
Lenoir. 


648 

1 a. U. Laurentian. •»* 

ti 944 

1 b. Huronian. •«« 
la.U.andL.Lau.io»o 

« 1222 

1 a. U. Laurentian ^ * « « 


Sutherlin, Va. 
9 Milton, N. C. 


1 a. U. Laurentian. 

(i 


49 
63 


Oxford A Henderson Railroad. 


79 

89 

109 



13 


Henderson. 
Oxford. 


1 a. Laurentian. so* 

r 16. Triassic. 
-jib. Huronian. 

( 1 a. L. Laurentian. 


Aiilftntin A "VnrHi r!tt.ivk1lntt. It^llvAn^. 









Goldsboro. 
La Grange. 
Newbem. 

Newport. 
Moorhead. 


20. Quaternary with 

18. Cretaceous and 

19. Ter. in banks of 
the streams. 102 


Petersburg Railroad. 


14 
60 

85 
95 



10 
53 
64 


Petersburg, Va. 
Reams. 
Pleasant Hill. 
Weldon. 


20. Quaternary. 

it 

" 7* 
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Danville, Mocluville A Southwestern R. R. 


Seaboard A Roanoke Railroad. 




8 


Danyille, Va. 
LeaksYille, N. C. 


16. Triassic. 

1 a. U. Tiaurentian. 



70 
78 
80 


Portsmouth, Va. 
Seaboard. 
Garys. 
Weldon. 




E. Tennessee A W. North Carolina R. R. 


20. Quaternary. » » 





Johnson City, T. 
Roan Mt, N. C. 
Cranberry. 
Mine. 


1 b. Huronian. 

** Iron Mines. 


UniTersity Railroad. 


26 
33 
34 



11 


University. 
Chapel Hill. 


1 b. Huronian. 
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South Carolina.^ 



Ms. 



Asliley BiTer Railroad. 



Alt, 







Charleston.* 
Northeastern B.R 



Post Plioc. at deptb 
of 90 ft. Eocene 900 
ft. Cretaceous. (H.) 



AshevUle A Spartanbar^ 



RaUro 



ad. 






Spartanburg. 


f 1 a. U. Laurentian 
\ (K.) Gneiss. 7«^ 


2 


Air Line June. 


« 


10 


Campton. 


ti 


12 


Inman. 


Mica Slate. (L.) 


18 


Campobello. 


j 1 a. U. Laurentian 
\ (K.) Gneiss. 


23 


Landrums. 


u 


27 


Tryon, N, C. 


« 



Atlanta A Charlotte Air Une Ballroacl. 
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116 
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142 
148 
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160 
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173 
178 
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190 
192 
196 
200 
206 
1212 
221 
226 
284 



Atlanta, Ga. 

Fort Madison. 

Harbins. 

Westminster. 

Richland. 

Seneca. 

Eeowee. 

CentraL 

Liberty. 

Eastley's. 

Saluda. 

Greenyille. 

Tayler's. 

Greer's. 

Duncan's. 

Wellford. 

Fair Forest. 

A. L. Junction. 

Spartanburg. 

Mount Zion. 

Cowpens.* 

Thicketty. 

Gaffiaey's. 

Black's. 

Whitaker's. 

Kings Mt., N.C.2 



Hornblende sl^te. (L.) 
Gneiss. (L.) 
Mica slate. (L.) »i» 
Hornblende slate. (L.) 
Gneiss. (L.) »«* 

Mica slate. (L.) 
Steatite. (L.) 
Gneiss. (L.) 
Mica slate. (L.) 
Gneiss. (L.) »»« 

{Dike aphanitic por- 
phyry. (L.) 
Mica slate. (L.) 
Gneiss. (L.) 

(( 
it 

it 78 7 

Mica slate. (L.) 
Gneiss. (L.) 
Mica. (L.) 
Itacolumite. (L.) 
Blue Lime s.(L.) '»* 
MelaphyrcDike(L)»«» 

942 



Ms. 



Aoi^sta A Knoxvllle Railroad. 



Ali. 




16 
20 
24 
29 
32 
38 
43 
49 
04 
59 
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Augusta, Ga. 

Woodlawn. 

Merriwether. 

Clark's Hill. 

Modoc. 

Parksville. 

Plum Branch. 

McCormick.' 

Troy. 

Bradley. 

Verdery. 

Greenwood. 



Gneiss. (L.) 






Clay Slate. 4L.) 

ii 
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Central Railroad of Soath Carolina. 
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Lanes. 

Heinneman's. 

Greeley's. 

Mt. Hope. 

Forreston. 

Wilson. 

Manning. 

Dudley. 

Harbin's. 

Durant. 

Lawrence. 

Sumter. 



ly c. Plio. Marls. (T.) 



(( 



4( 



ti 
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19 a. Eocene Marls.(^T.) 
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u 
li 
u 
it 
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Charleston A Savannah Railroad. 




7 
10 
12 
16 
19 
25 
36 
37 
42 
46 
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Charleston. 
Charleston June. 
Dorchester. 

• 

Drayton. 

John's Island. 

Rantowles. 

Ravenal.'* 

Adams Run. 

Jacksonboro. 

Ashepoo. 

Greenpond. 

White Hall. 

Saltkehatchie. 

Yemassee. 

Coosawhatchie. 



Post Pliocene. (S.) 
ii 



(0 OQ 
tt O 

• f 
19 a. Eocene Marls(T.) 

PostPli. Phosphate. 17 

19 a. Eocene Marls (T.) 



« 



(( 



(( 



« 



<< 



(( 



n 



26 



Post Pliocene. 

19 a. Eocene Marl8.(T.) 



1. Prepared for this work b^ Mr. Harrj Hammond, of Beech Island, South Carolina. The 
authorities for the geology are designated as follows: H. stands for Prof. Francis Holmes: K. for W. 
G. Kerr, of North Oarolina: L. for Oscar M. Lieber; T. for M. Tuomey; S. for Charles N. Shepard. 

The great groapof crystalline rocks which extends from New England to Alabama is Metamorphic 
wlthoat fossils, ana hence of doabtfUl age. In the opinion of some geologists, instead of attempting 
to classify them, it is better to insert in this guide, as Mr. Hammond nas done for South Carolina,^ the 
kind of rock along the line of the railroad, e. g. : Gneiss, mica schists, granite, etc., which gives u^ 
some poffitiTe knowledge. JTm. 

2. Cowpmu to King Mountain. Itacolumite, or Diamond rock, the prerailing rock, with seams of 
marble, limestone, harytes, hematite, specular and argillaceous schist, with numerous gold and 
iron mines, and quarries of various rocks. 

a. McCormiek, Ores of gold manganese and copper abound. 
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19 a. Eocene Marl8.(T.) 



u 
it 
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Lowrysyille. 
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Guthriesyille. 
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4. Charleston JunetUm to Revanel. Beds of phosphate rock. The phosphate rock of South Caro- 
lina, from which large quantities of yaluable fertilizers are manufactured, contains 66 to 61 per cent, 
of phosphate of lime, and 6 to 10 per cent, of carbonate of lime, with small quantities of magnesia, 
sulphuric acid, etc. It is in the form of nodules, very rough, rounded and indented, and fi^uently 
perforated with irregular cavities of an olive, blueish, black, yellowish, brown, or g^yish-white 
color, and from a few inches to several feet in diameter. The Kiver Rock occurs as noidules, and 
sometimes as a continuous sheet 8 to 18 inches thick. It is profitably dredged for to depths of 20 feet, 
and a royall^ of one dollar per ton is paid to the State for all taken from navigable waters. The land 
rook is found about the level of meantide in layers 6 to 30 inches thick of loose nodules, and is profitably 
mined under 7 feet of earth. It is found in various places from Florida to North Oarollna. has beei 
raised in artesian wells from a depth of 800 feet, ana brought up from sea bottoms aeveiw hundred 
miles from shore.— ^arry Hammond^ in Hand-Book of South Carolina. 
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Strawberry. 


tt 


Oakley. 


tt 


Monck's Comers. 


tt 


Macbeths. 


( 19 a. Eocene, Ashley 
\ & Cooper Marls.(T.) 


Bonneaus. 


tt 


St. Stephens. 


J 19 a. Eocene Santee 
\ Marls. (T.) 


Santee. 


tt 


Gourdin. 


tt 


Cane's. 


19c.PHoceneMar.(T.) 


Salter's. 


tt 


Kingstree. ' 


f 18. Cretaceous of 
\ secondary. (T.) 


Cade's. 


tt 


Graham. 


tt 


Scran ton. 


tt 


Coward's. 


tt 


Effingham. 


tt 


Willoughby. 


tt 


Florence. 


tt 



Port Boyal A Augfoeta Railroad. 





6 

10 
15 

22 

28 
32 
37 
44 
49 
53 
58 
62 
68 
70 
72 



Augusta, Ga. 
Beech Island. 
Brown's Hill. 


{ 


188 

19 a. Eocene Buhr- 

stone. (T.) 

tt 


Jackson. 




It 


Ellenton. 
Robbins. 


{ 


19 a. Eocene i*« 

Santee Marls(T.) 
tt 


Hattieville. 




« 


Millett. 




tt 


Beldoc. 




it 


Appleton. 
Allendale. 




tt 

tt 191 


Campbellton. 
Brunson. 




tt 
tt 


Hampton. 
Vamville. 




tt 
tt 


Almeda. 




It 



872 



AN AMERICAN GEOLOGICAL RAILWAY GUIDR (a C ) 



Port Boyal A Ani^uste BaUtomI. 

Ms. Cbnttnued. 



Alt. 



76 



81 

87 
92 
99 

108 

108 
112 



McNeils. 

Early Branch. 

Yemassee. 

Tomotly. 

Seabrook. 

Island Tank. 

Beaufort. 
Port Royal. 



r 19 a. Eocene. 
\ Santee Marls. (T.) 
f 19 a. Eocene. 
i Cooper & Ashly . 
( Marls. (T.) 
19o. PostPUocene. »» 



u 



u 



{ 



19 c. Post Pliocene 
Marls, Phos. Rock. 



tt 



It 
u 



20 
27 



South Cavolina Ballroad. 




1 



10 
12 

16 

17 
22 
26 

31 

37 

38 

41 

44 

47 

62 

68 

62 

67 

72 

76 

81 

86 

89 

93 

96 

99 

102 

107 

116 

120 

126 

128 

131 

132 

186 

188 



Charleston. 

Magnolia. 

West's. 

Seven Mile. 

Ten Miles. 
Sineath's. 

Woodstock. 

Ladson's. 

Summeryille. 

Jadburg. 

Ridgeyille. 

Rosses. 

Whartons's. 

Forty-One. 

Birds. 

George's. 

Reeve's. >, 

Fifty-Eight. 

Branchville. 

Edisto. 

Midway. 

Bamberg. 

Grahams. 

Lee's. 

Blaokville. 

Reynold's. 

Elko. 

WilUston. 

White Pond. 

Windsor. 

Montmorence. 

Aiken. 

Graniteville. 

Langley. 

Bath. 

Horse Creek. 

Hamburg. 

Augusta, Ga. 



Post Pliocene. (T.) *« 



tt 

tt 



{Post Pliocene, Phos- 
phate Rock. (S.) 



tt 



f 19 a. Eocene, Ashley 
\ and Cooper Marl(T.) 



tt 
tt 
tt 



68 



{ 



19 a. Eocene, Santee 
Marls. (T.) 



« 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



140 



" Buhrstone. (T.) 



(( 
(( 
tt 
tt 
it 
tt 
tt 
tt 
tt 
tt 



BranohvUIe to Colombia. 



Ms. 



Alt 



62 

66 
70 
76 
79 
81 
86 

88 

92 
96 
99 
102 
106 
110 
118 
124 
127 
129 
180 



Branchville. 

Sixty-Six. 

RowesTille. 

Felder. 

Orangeburg. 

Stilton's. 

Jameson's. 

Riley's. 

St. Mathew's. 

Singleton's. 

Fort Motte. 

Congaree. 

Kingyille. 

Gadsden. 

Hopkins. 

Hampton. 

Taylor's. 

Columbia June. 

Columbia. 






19 a. Eocene, Santee 
Marls. (T.) 



(( 
it 
tt 

u 
tt 
tt 



261 



{ 



19 a. Eocene Buhr- 
stone. (T.) 



Granite. 



tt 
tt 
it 
tt 
it 
« 
It 
tt 
tt 

tt 



211 



Kingsyille to Camden. 



106 
110 
116 
118 
121 
126 
181 
186 
188 
144 



Kingsville. 

Wateree. 

Middleton. 

Camden June 

Dixie. 

Claremont. 

Sanders. 

Boykin's. 

Stockton. 

Camden. 



19 a. Eo. Buhr8tone(T.) 



tt 
it 

tt 
it 
tt 
tt 
'tt 
it 
tt 



Spartanburg, Union A Coliunbl» Railroad. 



« Kaolin Clay(T.) 



tt 
tt 
tt 
tt 
tt 



1 
2 
8 
18 
19 
26 
81 
39 
49 
66 
69 
63 
68 



Alston. 

Parr's. 

Dawkin's. 

Blairs. 

Shelton. 

Fish Dam. 

Santuc. 

Union. 

Jonesville. 

Pacolet. 

Rich Hill. 

Glendale. 

Spartanburg. 



Clay Slate. (T.) 

Mica *' 

tt 

Gneiss, 
Granite. (T.) 
Gneiss. (L.) 
Granite. (L.) 



259 



it 



579 



Mica Slate. (L.) 

tt 

Gneiss. (L.) 



it 



tt 



78T 



Wilmini^ton, Columbia A Ansrasta 
Ballroad. 




6 
16 
22 
26 
81 



Columbia. 

Simms. 

Congaree. 

Eastover. 

Acton. 

Camden Crossing 



Granite. 2»» 

19 a. Eo. Buhr8tone(T.) 



tt 
tt 
tt 
tt 



SOUTH CAROLINA. 
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Kb. 



Wilmini 



in, ColmnblA A Aui^itsta 
'oad — Continued. Alt. 



33 
37 
43 
52 
67 
61 
65 

71 

77 

82 

88 

96 

99 

108 

112 

118 

127 



Wedgefield. 

Cane Sayannah. 

Sumter. 

MaysTille. 

Atkins. 

Lynchburg. 

Cartersville. 

TinunersTille. 

Ebenezer. 

Florence. 

Mars Bluff. 

Pee Dee. 

Laughlins. 

Marion. 

Mullins. 

Nichols. 

Fair Bluff, N. C. 



19 a. Eo Buhr8tone.(T.) 
19 c. PUoc. Marl. (T.) 



it 



{ 



18. Cret. Marls of 
secondary. (T.) 



u 
l( 
li 
u 



19 c. PUoc. Marls. (T.) 
19 a. Eo.Buhrstone.(T.) 



Ms. 



Barnwell Railway. 



Alt. 




4 
6 

9 



Blackyille. 
Ashleigh. 
Woodward's Jun. 

Barnwell C. H. 



19 a. Buhrstond of £o. 



it 
it 



{ 



19 a. Santee, or Cor- 
alline Marls of Eo. 



Cape Fear A Tadkin Talley Railroad. 





6 

9 

13 

15 



BennetsTille. 
Tatum. 
MoCall. 
Hasty. 
Johns, N. C. 



19 a. Eocene. 

it 



tt 



ti 



Greenwood, Ijaurens & Spartanburg R. B. 




7 
15 
20 
24 
28 



Greenwood. 

Coronaco. 

Waterloo. 

High Point. 

Maddens. 

Lauren's. 



Gneiss. 
Granite. 
Gneiss. 
Trap Rock. 
Gneiss. 



874 



AN AMERICAN GEOLOGICAL RAILWAY GUIDE, ^GA.) 



Georgia.^ 



QEOLOQICAL FORMATIONS OF QEORQIA. 

The Metamorphic area of the State extends from a line crossine the State firom Aognsta to 
Columbus, extending by MilledgeTille and Macon, and extending beyond the line of the State on the 
northeast. The lithological chwacteristics of the Metamorphic is that of the Archsean in general. 

The paleozoie includes the counties of Dade, Walker, Chattooga, Catoosa, Whitfield, Floyd, Murray, 
Gordon, Barton and Polk, all in the northwest comer of the State. 

The Silurian groups represented, beginning with the lowest, are the Potsdam sandstone, Knox 



Shale and Dolomite, Ohasy, Trenton, Cincinnati^ Medina, Clinton and Oriskany. The Deyonian is 

represented bv a black shale of from 10 to 60 feet m thickness. The Sub-Carboniferous by 

and shales of 800 feet The Goal Measures, confined mostly to the counties of Dade, Walker and 



limestones 



Chattooga, cover an area of nearly 200 square miles, and contain several beds of coal. 



Charleston A Sarannah Railroad. 

Ms. Alt. 


East Tennessee, Tlrginia & Georgia R. R. 

Ms. Macon & Brunswick Division. Alt. 




24 

39 

58 

67 

86 

122 

130 

139 

157 


Savannah. 

Fleming. 

Walthourville 

Doctortown. 

Jesup. 

Blackshear. 

Homersville. 

Dupont 

Stockton. 

Valdosta. 

Quitman. 

Boston. 

Thomasville. 

Cairo. 

Climax. 

Bainbridge. 


19 0. Tertiary. »« 

tl 

It 

u 100 

(i 

ti 

tl 

It 

tt 

19 a Tertiary. 

tt 

It 
It 
tt 
tt 




40 

70 

93 

100 

140 

148 

161 

171 

186 

148 
159 


Brunswick. 

Jesup. 

Baxley. 

Lumber City. 

Town's. 

Dubois. 

Cochran. 

Buzzard Boost, 

BuUard's. 

Macon. 


19 0. Tertiary. i* 

tt 100 
tt 210 

19 a. Tertiary. !»« 

« 185 
tt 394 
tt 841 
tt 240 
tt 26 5 

Met. and Tertiary. »«* 


174 

188 
200 


Cochran. 
Hawkinsville.* 


19 a. Tertiary. 3*i 

tt 28 5 


214 


Central Railroad of Ctoorgla. 


226 
236 



60 
62 

79 

134 
164 
170 
192 

79 
100 
132 

179 
187 
208 


26 
41 
69 
67 
76 
80 
96 
103 


Savannah. 
Haley ondale.* 
Ogeechee. 
Millen.» 


19 c. Tertiary. « » 
19 a. " ii« 

« 106 


200 
232 


Thomasville. 

Camilla. 

Albany.* 


19 a. Tertiary. 

tt 

tt 282 


« 168 


258 


Tennille. 
Toomsboro. 
Gordon. 
Macon.^ 


19 a. Tertiary. 


130 
161 
163 


Dupont. 
Statensville. 
Jasper, Fla. 
live Oak, Fla. 


19 c. Tertiary. 

tt 

tt 

tt 


it 343 

Met. and Tertiary. 8«< 


179 


Millen. 

Waynesboro. 

Augusta.^ 


19 a. Tertiary. is« 

tt 117 


Brunswick A Albany Railroad. 


Met. and Tertiary.is* 


Gordon. 

Milledgeville. 

Eatonton. 


19 a. Tertiary. 2 48 




13 

24 

60 

67 

78 

93 

101 

161 

171 


Brunsvrick. 

Hazlehurst. 

Waynesville. 

Waycross. 

Waresboro. 

Milwood. 

Kirkland. 

Willicoochee. 

Isabella. 

Albany.* 


19 c. Tertiary. i * 

it 261 

(( 

tt 100 

tt 11 r 

tt ISO 
tt 220 

19 a. Tertiary. «*<> 

tt 168 


20. Ter. and Met. »^» 
Metamorphic. 


Macon. ^ 

Forsyth. 

BamesviUe. 

Griffin. 

Fayette. 

Lovejoy's. 

Jonesboro. 

East Point. 

Atlanta.^ 


Met and Tertiary . » « * 

tt 7 85 

tt 875 

*« 9 75 

« 

it 

tt 90S 

a 1043 

« lost 



1 Revised and the notes added for the first edition by Dr. George Little, State Geologist of 
Georgia; and for the second edition by A B. McGutchen,of the Department of Agriculture of 
Georgia. 

2. Buhrstone groups. 

3. Northern limit of the open pine and wire grass section. 
A. Located on the line of Metamorphic and Tertiary. 

6. Strangers should visit the Geological Ck>llection Room in Capitol Building. 
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Central lUdlroad of Creo; 

Ms. Southwestern Railroi 



Con, 



Alt. 




8 
29 
49 
60 
71 
83 
96 
107 



29 
60 
70 
76 
78 
100 

29 
42 



88 
98 
118 
188 
142 
144 
167 
166 

120 
128 
132 



Macon> 

Seago. 

Fort Valley. 

Montezuma. 

Andersonyille.® 

Americus. 

Smithville. 

Leesburg. 

Albany.* 

Walker's. 

Ducker. 

Arlington. 



Fort Valley. 
Butler. 
Geneva.* 
Box Spring. 
Upatoi.* 
Columbus. 7 



Fort Valley. 
Perry. 



Smithyille. 
Dawson. 
Cuthbert. 
Hatohie Station. 
Georgetown. 
Eufaula, Ala. 
White Oak, Ala. 
Clayton, Ala. 



Met. and Tertiary.'** 
Tertiary. 8«2 

19 a. Tertiary. «8o 



u 
tt 

« 



896 
862 
384 



19 a.Ter. Bubrstone** * 



it 



19 a. Tertiary. 
20. 



630 



ti 



It 



Metamorphic. 
Met. and Creta. 



262 



19 a. Tertiary. 

it 



580 



19 a. Tertiary. 



u 
tl 



18 c. Cretaceous. 



Junction. 
Coleman. 
Fort Gaines. 






884 
854 
448 



200 



19 a. Tertiary. 



(( 



(( 



898 

166 



North and South Railroad. 



100 
108 
120 



Columbus.* 

Cleghom. 

Kingsboro. 



Met. and Creta. 
Metamorphic. 



(i 



262 
612 



Upson County Railroads 




48 
61 
69 



Macon.* 
Bamesville. 
The Rock, 
Thomaston. 



Met. and Tertiary. 
Metamorphic. 



884 

876 






Georgia Ballroad. 




88 
47 
67 
66 
76 
84 



Augusta. 

Thomson. 

Camak. 

Bamett 

Crawford ville. 

Union Point. 

Greensboro. 



# 


184 


Metamorphic. 


517 
592 




647 




603 




658 




612 



Ms. 



Georgia XtaUroad. 

Oontimted. 



Alt. 



104 
180 
141 
147 
166 
166 
171 







78 



67 
76 



76 



116 



Madison. 

CoTington. 

Conyers. 

Lithonia. 

Stone Mountain.* 

Decatur. 

Atlanta. . 



Camak. 
Warrenton. 
Sparts^. 
Milledgeyille. 

Macon. 



Bamett. 
Washington. 



Union Point. 
Lexington. 

Athens. 



Metamorphic. 



(( 
it 
it 
li 
It 



681 
7 48 
894 
987 

1088 



Asbestus, 8 miles.* <^ * <> 



Metamorphic. 



{ 



tt 
it 



592 
506 
567 



810 

8 miles Artope's 
quarry, Lyell's 
Eocene fossils.* * * 



Metamorphic. 



647 



(( 



Metamorphic. ^ * * 

tt 7 7 

f Metamorphic. * ® * 
"I State University and 
( Agricult'l College. 



Atlanta A West Point Railroad. 





6 

18 

26 

40 
62 
68 

72 

87 



Atlanta. 
East Point. 
Fairbum. 
Palmetto. 

Newman. 

Grantville. 

Hogansyille. 

La Grange. 
West Point. 



Metamorphic. 



« 



it 



II 



(( 



1060 
1048 
1084 
1025 



R.R.toCarrollton.9*» 
( Gold mine, 8 miles. 
\ Metamorphic. • * ® 

tt 781 

{Metamorph. Asbes- 
tus and Chromic 
Iron, 7 miles. '** 
{Metamorph. Asbes- 
tus & Conmdum*** 



Piedmont Air line Ballroad. 



312 
337 
867 
387 
464 



481 

492 
494 



N. C. State Line. 
Gaffney's, S. C. 
Spartanburg. 
Greenville. 
Tuccoa City, Ga.* 
Mt Airy, 10 
Bellton. 

Lula City. 

New Holl. Spr'gs. 
Gainesville.il 



Metamorphic. 



« 
it 

n 
It 



787 
976 

1587 



r Met. N. E. R. R. to 
t Athens, 39 ms. i*«* 
Limestone & Tremolite 
3 b. Metamorphic, 
flexible 8. s. 1*27 



{ 



6. View of old Prison stockade and U. S. Cemetery east of railroad. 

7. Fine falls. Lover's Leap and rapids, on Chattahoochee River. 

8. Stone Mountain — a mass of granite — height. 1,686 feet. 

9. Toccoa Falls, 2 miles, 186 feet Tallulah Falls, 15 miles distant, nearly 400 feet high. 

10. From this point a fine view of Yonah Mountain and the Blue Ridge chain. Glarkesville, 8 

OQilea ; Nacoochee yalley, 15 miles ; Nacoochee gold mines, 20 miles. 

U. Point of departure for Dahlonega gold mines and Porter's Springs. 
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Ks. 



Piedmont Air "Linm Railroad— 

Continued. Alt. 



* • ••• 



627 
640 
647 



Flowery Branch. 

Buford. 

Suwanee. 

Puluih. 

NoTcross. 
7-Mile Track. 
AtlaiiU.<» 



8 b. Metamorphic. 

u 12 7 

It 102 7 

{Metamorphic. Pine 
tree Tisible 4 ms. in 
center R.R.tk.i 10' 
Metamorphic. ^ ° ^ * 
Met. Granite quarry. 



(( 



1050 



Rome Xtallroad. 




20 



Rome. 
Kingston. 



Knox Shale. 



«27 
710 



Cherokee Railroad. 



48 



Cartersville.^' 
Rock mart. 



Knox Shales. »«<> 

Cal. and Potsdam. 



Selma, Rome A Dalton Railroad. 





6 



16 
21 
89 
45 
66 
63 
76 



Dalton. 

Stark's. 

Bamett's. 

Sugar Valley. 

Skelley's. 

Rome. 

Six Miles. 

Caye Springs. 

Pryor's. 

Anderson's, Ala. 



Tren.&K.Dolomite^*^ 



ti 



647 



Knox Shale. •a^ 

ti 6 84 

ti 6 72 

Potsdam. •*» 

4 b.Quebec or Knox ^ <> « 



Western A Atlantic Railroad. 




28 
34 
40 
48 

68 

78 
84 
90 
99 
107 



Atlanta. 

Marietta. 

Acworth. 

Allatoona. 

Cartersville. 

Kingston. 

Adairsville. 
Resaca. 
Tilton. 
Dal ton. i» 
Tunnel Hill.J-* 



Metamorphic. 



tt 



105 
1183 

" Gold mines.* 2 « 

tt 8 78 

TKnox Shale, PoU- 
\ dam 8.8., 1 m. east* * o 
Knox Shale. »io 

tt 710 

Cal. & K. Shale. «»* 

Tren.&K. Dolomites* 5 

"Red Marble. »»* 

K. Sh. and K Dol. »5» 



Ms. 



Western St Atlantio 
Oontintied. 



Alt 



115 

120 

126 
180 

187 



Ringgold.* 5 

Graysville. 

Chickamauga. 
Boyce, Tenn. 

Chattanoog.,Tenn 



Trenton. '»* 

K. Shale and Lime 

70C 
68S 

694 

6 b. Clin, iron ores & 
8 b. Calhoun, K. Sh. 
& K. Dol., Que. 



{ 
{ 



quarry. 
tt 

it 



684 



Northeaftem Railroad of Georg^lA. 




12 
18 
26 
89 



Athens. 
Nicholson. 
Harmony Grove. 
Maysville. 
Lula City. 



Metamorphic. 



tt 
tt 
tt 



694 
893 

954 
1001 
1884 



Savannah, Griffin A North Alabantia R. B. 




60 
70 
78 
86 

96 



128 




4 



Macon. 

Griffin. 

Brooksville. 

Senoia. 

Sharpsburg. 

Newnan. 

Whitesburg. 
Carrollton. 



Tennille. 
Sandersville. 



Metamorphic. 



It 
tt 
tt 
tt 



334 

975 



( Meta. Snake Creek. 
\ Factory, m. »*» 
Metamorphic. 



ti 



19 a. Tertiary. 



tt 



East Tennessee* Tirg^inia A Georgia R. R. 



851 
849 
849 
889 
387 
885 
829 
823 
817 
312 
806 
801 



Rome. 

Atlanta June. 

Silver Creek. 

Brice. 

Seney. 

Hamlet 

Rockmart. 

Braswell. 

McPherson. 

Dallas. 

Hiram. 

Powder Springs. 



2-4. Lower Silurian. 



tt 
tt 
tt 
tt 
It 



Primordial &;Canadian 

Primordial. 

1. Arohean. 



tt 
tt 
tt 



12. Ladd's lime kiln, 3 miles; Rockmart slate quarries, 20 miles: Ward's ferro manganese fur- 
nace, 11 miles; Bear Mountain, fine view, 18 miles; Etowah rolling mill site at Falls, 6 miles. Oooee 
Conglomerate here and at Rowland Springs, also 6 miles frpm Gartorsrille. Flexible sandstone 13, 
and manganese 3 and 10, and iron ore beds 3, 6. 7 and 10 miles. 

13. valton is situated upon a svndinal, the ridges on each side being Knox Dolomite, and the 
interrening valley in which most of the town is built is made up of Chasy and Trenton Strata. The 
fossils of the last named group may be seen in the limestone exposed on Hamilton Hill, immediately 
north of the town. The Chattoogata Mountain, four miles west, is Upper Silurian. 

14. Tunnel Rill. The tunnel here is cut through a ridge of Knox Dolomite. The Oalciferous 
and Potsdam is in close proximity to the town on the western side. 

15. Ringgold, The Upper Silurian occurs in a high sandstone ridge immediately east of the 
town. The groups here well represented are Medina and Clinton with red fossiliferous iron ore. 
Oriskany fossils are found abundantly in a single bed of about one foot in thickness. These beds 
are followed on the east by DeTonian and fluh-Carboniferoua strata. 

NoTs. The Knox Shale and Knox Dolomite of Prof. Safford extends fh>m Tenoessee Into Oeorgia^ 
with all the Tennessee characteristics of the groups. 
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377 



Sast Tennessee, Virgflnia ft Geori^ia B. B.*— 


Northeastern Ballroad of Creorela. 


Ms. Cbntintied. Alt, 


Ms. AH. 


296 


Austell. 


1. ArchsBan. ' 





Athens. 


1. Archaaan. 


293 


Mableton. 


u 


8 


Center. 




286 


Chattahoochee. 


(( 


12 


Nicholson. 




286 


Peyton. 


(i 


19 


Harmony Grove. 




279 


Atlanta. 


« 


26 


Maysville. 




272 


Constitution. 


(( 


82 


GillsviUe. 




268 


Moore's Mill. 


u . 


39 


Lula. 


" Stacolumite. 


265 


Ellenwood. 


(( 




Bellton. 




259 


Stockbridge. 


(( 




Longview. 




250 


McDonough. 


tt 


*5i 


Rabun Gap. 




248 


Locust GroTe. 


*f 


59 


Clarksville. 




282 


Jackson. 


<( 


63 


Anandale. 




227 


Indian Springs. 


(( 


68 


Turnersville. 




218 


Frankville. 


<( 


72 Tallulah Falls. 




206 


Dames' Ferry. 

Holton. 

Macon. 


<i 






199 
190 


it 

19. Tertiary. 


Georg^la Paofllc Ballroad. 






V 


The portion of this road in Georgia will be found 


Blberton Air Line Ballroad. 


in the chapter on Alabama. 





Toccoa. 


1. Archaean. 




J12 


Martin's. 






24 


Bowersville. 






26 


W. Bowersville. 






39 


Bowman. 






51 


Elberton. 


1 


• 



 This and the following railroads by Prof. A. R. MeCutchen. 
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Alabama. 



Dana's Tablb or 


Alabama Diyibions by 


Dana's Tabm or 


Alabama Drvisioxs bt 


FOKXATIONB. 


Pbof. Gbsnee. 


FOBMATIONa 


Psor. GXSNBR. 


20. QUATERNABT. 


20 c. Alluvium. 


10 c. Genesee. 


10 c. Black Shale. 


(( 


20 b. Bluff Loam. 


7. L. Heldebbebo. 


7. Lo. Helderberig. 


(i 


20 a. Orange s. or dt. 


6. NiAGABA. 


5d. Niagara L s. 


19. Tbetiaet. 


19 c. Pliocene. 


6. Clinton. 


5 c. Dyestone Croup 
5 b. Wh. Oak Mt. s.s. 




19 b. Miocene. 


6. Medina. 




19 a. Eocene. 


u 


SaiGlinch Mt.8.s. 


18. Crbtaceoits. 


18 0. Upper Greta's. 
18 b. Middle Greta's. 


4. Tbenton. 


4 b. Gincinnati. 


It 


u 


4 a. Trenton. 


^ 09 ^ 


18 a. Lower Greta's. 


3. Canadian. 


3 c. Ghazy. 


17. Jurassic. 


17 b. Marlstone. 


(i 


3 b. Quebec Knox 


{( 


17 a. Lower Lias. 


ti 


dolomite. 


14. Carboniferous. 


14 c. Upp. Goal Mrs. 


2. Pbimordtal or 


3 a. Galciferous. 


(t 


14 b. Low. Goal Mrs. 


Caxbriaa 


2 b. Potsdam s. s. 


u 


14 a. Millstone Crit. 


ti 




18. Svb-Carbonif's. 


13 b. Mountain l.s. 


1. Arcuaan. 


2 a. Acadian. 


ti 


13b.GoralorSt.L.ls 


(( 


1 b. Huronian. 


13 a. Barren Croup. 




1 a. Laurentian. 


South and North AlabaniA, or liOulsTllle 


South and North Alabama, or I^onisville 


Ms. and Great Southern Railroad. Alt 


Ms. and Great South. Ballroad.~am. Alt. 





Decatur. 


18b.L.Ca.,St.Loui8»»7 


90 


Grace's Gap.» 


(See foot note.) 


7 


Flint 


« 569 


93 


Oxmoor.* 


14.Cahawbac.fld «»> 


18 


HartselFs. 


tt 678 


96 


Shade Creek. 


u 


18 


Falkville. 


(( 608 


99 


Brock's. 


tt 564 


23 


Wilhite's. 


u 608 


102 


Cahaba Mines.' 


it 400 


28 


Summit. > 


Ub.War'rcoal] 




104 


Helena.^ 


/3 a. Caleifer's fault. 
\14b.CoklMeas. *oo 


31 


Milner's. 


field. " 8*0 


o q 


33 


Cullman's. 


tt 802 


109 


Siluria. 


f 3 c. Chazy and *•* 
\Tren. IimeWkB.»»» 


85 


Phelan's 


u 6 92 


.tei 


112 


Whiting's. 


42 
49 


Hanceyille. 
Bangor. 


({ 

(t 468 


Pla 
Sand 


119 


Calera Hills. 


r 13. Sub-Carbon., 8 c. 
\Chazy&4a.Tren»oa 






f 18 b. Up. Sub. Carb. 


126 


Clear Creek. 


1 b. Metamorphic. **•> 


62 


Blount Springs. ^ 


-j 13 a. Low. Sub. Carb. 


180 


Jemison. 


tt 706 






( 10 cBlk. Shale.*** 


136 


Strasburg. 


tt 


67 


Beid's.*o 


14b.War'rcl.field»«2 


139 


Lomax. 


it 6 26 


63 


Warrior.* 


i( 649 


141 


Clanton. 


tt 696 


68 


Morris. 


*0 8 " Jeffe.Cl.Co. 


148 


Cooper's. 


tt 466 


74 


Cunningham. 


[Co. 


161 


Verbena. 


tt 460 


76 


New Ca8tle.ai 


**o "N.C.C1.&L 


166 


Mountain Creek. 


20. Quaternary. »*» 


79 


Black Creek. 


Coalburg Co's colliery. 


164 


Deatsville. 


tt 800 


81 


Boyle's Gap.** 


14 b.War'rcl. field*** 


170 


Elmore. 


it 199 






' 4 a. Trenton. ' 


I.Jones 
alley. 


174 


Coosada. 


«( 175 


86 


Binningli'm.6*2 8 


8c.Chazyeo2 
8 b. Quebec. 


179 


Alabama River. 
Commerce St. Ju. 


18. Cretaceous. 

" rotten 1.8. 






3 a. Calcifer. 


^o 


182 


Montgomery. 


tt 162 



1. Prepared expressly for this work by Prof. William Gesner, of Birmingham, Ala., Geologist 
and Analytical Chemist, and by Prof. Eueene A. Smith, the State Geologist. 

2. Ascending the mountain from wnhite*8 to Summit, Flint Greek shows looming above it cllfis 
of millstone grit, sandstone and shales, as seen from the car windows. W. G. 

3. White and red sulphur and Chalybeate waters of great sanitary value at Blount Springs 8a« 
much resorted to, particularly in the summer season, from all the States ; and the Jackson House, by 
S. D. Holt, is a well kept hotel. The 10 c. Black Shale gives rise to the sulphur springs. The mount- 
ain on west side is 14 a. Carboniferous. W. Q. 

4. The Pierce Coal Mine Company and Alabama M. A M. Company's mines here. W. G. 

* Eureka fUrnaces and coke ovens. 
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.fielmai Borne A Dalton Railroad, 


Alabama Great Southern Railroad— 


Ms. or Blue SCeafituB Sonie. AU. 


Ms. (^oniuuMd. Alt. 





Selma. 


18. Cretaceous. i*' 


28 


Cloverdale. 


4c.Cin.&4a.Trenton 


9 


Bumsville. 


« 20 7 


32 


Sulphur 8p'gs.2* 


13a.b.L.Sub-Carb.««« 


22 


Plantersville. 


20. Quaternary. 26 6 


34 


Eureka. 


«( 9 60 


32 


Maplesville. 


(( 


40 


Valley Head. 


« 1012 


40 


Randolph. 


ti 381 


46 


Hollman's.2 5 


« 918 


49 


Ashby. 


471 


51 


Fort Payne. 


u 8 64 


51 


Briarfield.» 


3 b. Knox Dolomite* 13 


56 


Brandon's. 


«* 877 


55 


Montevallo.* 


3a.Calcifer'8,lm.*9* 


61 


Porterville. 


(( 






3 b. Quebec, 5 miles. 


65 


Collinsville. 


« 710 


62 


DftlArfl. 


f 8c.Cha.,Tren& ridge 
t of 13 a. Sub-Car.* 2 2 


74 


Greenwood. 


u 6 72 


\JCmM.^X Ow. 


82 


Reases. 


« 680 


• • ••• 


Gardner's. 


14. Coosa coal field.* •^ 


87 


Attalla. 2 6 


« 68 8 


67 


Shelby Spr'gs. lo 


« 554 

* 


95 


Steele's. 2 7 


ti 591 


72 


Columbiana.^ 1' 


3b. Quebec or Knox5«o 


102 


Whitney or Ash 


ville. " «9* 


82 


Wilsonville. 


u 452 


115 


Springville.2* 


3b.QuebecorKnox»o8 




Coosa River. 1"* 


ti 445 


181 


liussville. 


18 a. b. Sub-Carb. «»* 


• . ••• 


Coosa SUtion. 


u 472 


137 


Irondale. 


5 b. Clinton. 


90 


Childersburg. 


u 441 


n d €\ 


• 

Birmingham. 


f 4 a. Tren. & 3 c.b.& a. 
\ of Can. anti. axis* ' ^ 


99 


Alpine. 1* 


it 495 


143 


109 


Talledega. 


u 6 86 


155 


Jonesboro. 


3 c. and 3 b. Cana. »o« 




(Alabama Fur.) 
Mnnford. 




167 


Tannehill.i* 


3b.or3a.Canadian*9» 


126 


11 646 


170 


Woodstock.* 


3b.QuebecorKnox«oo 


• • ••• 


Silver Run.i* 


it 6 55 


174 


Red Gap. 2 » 


3 b. Knox Dolomite. 


180 


Oxford. 1* 


« 6 78 


178 


Vances. 


it 410 


131 


Anniston. 


" Woodstock 


183 


Clement's. 


14b.War'rcoalfield2«» 


139 


Weaver's. 


" Iron Wks. 


191 


Cottondale. 


it 


145 


Jacksonville. 


it 658 


198 


Tuscaloosa. 


20.QuatoverL.Crei«2 


156 


Patona. 


(( 714 


204 


Maxwell's. 81 


ti 157 




Cross Plains. 


« 7 2 2 


218 


Carthage. 


it 


• ••• 


Ladiga. 


6 96 u Tecumseh 


• • ••• 


Stewart's or Hav 


anna. '^ 


160 


Amberson. 


72' " Iron Co. 


223 


Akron. 


18 b. Rotten 1. s. i^» 


164 


State Line.i« 


9»o" Stonewall Ir. 


233 


Eutaw. 


(( 


168 


Pryor's, Ga. 


5b.Clinton.8**[Works 


239 


Haysville. 


tt 


170 


Cave Springs. 


4 a. Trenton. «9 7 


243 


Boligee. 


it 


172 


Rome, Ga. 


u 65 2 


250 
259 
268 


Epps. 

Livingston. 

Hooks. 


tt 


Alabama Great Sc 


»uthem Railroad. 1* 


tt 


OiOhattanooga, Ti» 


4 a. Trenton ««* 


19 a. Tertiary, 36 miles 


6 


Wauhatchie, " 


4 b. Cincinnati. ^ ' * 


269 


York. 


it 159 


9 


Wildwood, Ga. 


4 a, Trenton. 


274 


Cuba. 


it .219 


12 


Morgan ville, Ga. 


<( 


279 


Kewanee. 


(( 


18 


Trenton, Ga. ^ 


u 720 


283 


Toomsuba. 


it 2 76 


23 


Dademon, Ala. 


u 618 


290 


Russell's. 


tt 898 


26 


Rising Fawn. 


4c.Cin.&4a.Tren.»»8 


295 Meridian, Miss. 


« 319 



6. The prosperous city of Birmingham is in Jones' Valley. The railroad then passes through 
Bed Mountain by Grace's Gap. The rocks of the anticlinal axis show, at the junction of the Lower 
Carboniferous with the 6 c. Clinton, an exposure of Fossiliferous Hematite Iron Ore, 28 feet thick, 
which is being used in the production of an excellent quality of Iron by the Eureka Company, at 
Oxmoor, at the next station. This bed of iron ore extends from a few miles below Pratt's Ferry on 
the Cahaba River, in Bibb County, through St. Clair, Cherokee and De Kalb counties, into Tennessee, 
a distance of 120 miles. 

6. 8. D. Holt and Davis and Carr's collieries. W. G. 

7. Eureka Company's colliery and Central Iron Works Company, at Helena. W. G. 

8. Branch railroad to Briarfield Rolling Mills and Furnaces. W. G. 

9. Cahaba coal field on the west, with^ranch railroad to the Montevallo coal mines of Dr. T. 
H. Aldrich. W. G. 

10. Shelby Springs, Chalybeate and sulphuretted Hydrogen water of great renown, and much 
frequented. W. G. 

11. Columbiana branch to Shelby Iron Works. W. G. 

12. From Coosa River to Childersburgh, mountains of 2 b. Potsdam sandstone are seen to the 
southeast from car windows. E. A. S. 

13. From Alpine to Talladega, 2 b. Potsdam sandstone mountains on the west, and 2 a. Acadiaa 
slate hills towara the east. E. A. 8. 

14. At Silver River, 2 a. Acadian on the east, and 2 b. Potsdam on the west. £. A. 8. 
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Ms. Memphia A Charleston Ballroad. Alt. 





5 

9 

15 

19 

23 

31 

_39 

62] 

■^ 

62 

68 

64 

74 

79 

84 

98 

107 

116 

124 

127 

129 

133 

139 

146 

166 

163 

169 

176 

182 

188 

196 

203 

212 

223 
229 
233 
237 
248 
264 
269 
266 

271 



Memphis. 
Buntjn. 
White's. 
Germantown. 

Bailey's. 

Collieryille. 
La Fayette. 
Moscow. 



Somerville. 



La Grange. 

Grand Junction. 

Saulsbury. 

Mile Siding. 

Pocahontas. 

Big Hill. 

Chewalla. 

Corinth, Miss. 

BumsYille. 

luka. 

Margerum, Ala. 

Dickson. 

Cherokee. 

Barton. 

Pride's. 

Tuscmnbia. 

Leighton. 

Town Creek. 

Courtland. 

Hillsboro. 

Trinity. 

Decatur. 

Mooresville. 

Madison. 

Huntsville.** 

Brownsboro. 

Gurley's. 

Paint Rock. 

Woodyille. 

Larkinsville. 

Scottsboro. 

Bellefonte. 

Fackler's. 

Stevenson. 



20. Qua., bluff loam^^s 

303 



{ 



« 



(( 



ti 



S78 

19. Tertiary, Orange 
Sand, LaGrange 

group. 

it 



(( 



4( 



S78 
S15 
852 



(i 



(( 



931 
S75 
585 

19. Ter., Porter's Ck. 

n 8 94 

18. Cre., green sand. 

« 409 

18 c. Ripley group.-"* 

*t 463 

l3b.a.Sub-Carbon556 



u 



tl 



(t 



u 



it 



(( 



488 



498 



18b.L.Carbonif. 

(i 



{ 



468 
563 
560 
560 
699 
584 
573 
601 
673 

14 a. b. Coal Meas. 
18 c. Sub-Carb. «i2 
18 b. St. Louis 1. s. 

681 



« 
« 

« 



u 



<i 



u 



13 b. Sul^Carbon. 



tl 



u 
ti 
n 



596 
601 
620 
652 
689 



' 8 b. Quebec or Knox 
Dolomite, with 
hills of Sub-Carbon 
and Coal Meas.«o« 



Ms. NashTlUe * Chattan€M>g» R. R. Alt 



49 
39 
29 
22 
14 

6 




Stevenson June. 

Bass Station. 

Anderson. 

Stevenson. 

Bridgeport. 

Shellmound. 

Whiteside. 

(Etna* Coal 
Wauhatchie. 
Chattanooga.^* 



8 b. Quebec or Knox. 



(( 



13 a. Sub-Carbon. 

8 b. Quebec or Kn.«o2 

8 c. Canadian. 

20. Qnat., Alluvium. 

14 b. Coal Mrs. & 13 c. 

Mines.) 

4 b. Cincinnati. «^i 
4a.Tren.&8c.Can.«s5 



Nashville ft I>eoatiir Railroad. 



Decatur 

3 Harris Station. 
13 Athens. 
22 Elkmont. 
.... Pittensville. 
27 State Line. 



13 b. L. Sub-Carb. « ^ 7 

tt 5 64 

« 709 

13 a. Sub4:Jarb. ^^» 

ti 

18 a.L. Sub-Car. or bar. 



Western Railroad of Alabama. 




11 
18 
18 
22 
28 
35 
42 



West Point. 

Cusseta. 

Mt. Jefferson. 

Rough & Ready. 

Opelika. 

Auburn. 

Loachapoka. 

Notasulga. 



1. Archflsan. 



« 
tt 
it 
it 



*' & 20. Quat. 
20. Quaternary. 



it 



Fisher Branch— (Narrow Gauge to Tuskeg.e.) 



48 

66 

65 

75 

88 

101 

107 

113 

119 

127 

188 



Chehaw. 

(To Tallahassee F 

Cowles' Station. 

Shorter's. 

Mt. Meigs. 

Montgomer 

Manack. 

Lowndesboro. 

Whitehall. 

Benton. 

Alabama River 

Selma. 



ass 



20. Quaternary, 
actory.) 1 b. Huronian. 
20. Quaternary, 
b. Cre., rotten 1. s. 



tt 



it 



it 



it 
tt 
It 
it 
tt 



1st 



121 



Columbus Branch. 




4 

6 

8 

19 

25 

29 



Columbus. 

Smith's or Dover. 

Mott's Mill. 

Salem, 

HoUis. 

Yonges. 

Opelika. 



lb. Huronian. ««* 
20. Quatemar 

1. Archtean. 

it-- 

it sit 



15. At Oxford, the railroad crossed through a gap of 2 b. Potsdam, and thence to Cross Plains the 
mountains of 2 b. Potsdam are on the east side. Beyond Cross Plains, to the State line, these mount- 
ains can be seen from the cars. E. A. S. 

16. The railroad is built on 3 b. Quebec or Knox dolomite almost all the way from Montevallo to 
the State line, crossing 3 c. Chazy ana 4 a. Trenton near Calera and the Coosa coal field above Calera. 

£<. A. o. 

17. Tongesborough narrow gauge railroad, 2^ miles to Chewackla Lime Oompany*s kilns, south- 
east The limestone of this company's quarries is a highly crvstalline dolomite. W. Gt, 

18. The hills on the west of the railroad consist principally of limonite, and their detritus coo- 
stitutes the bright red banks of the cuts and fills for many miles. The Thomas ore bank is on east 
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Mobile & Oirard Railroad. 


MobUe A Alabajna Grand Tnmlc R, B. 


Mb. 


Alt. 


Mh. 


Alt. 





Columbus, Ga. 


1. Archaean. 2«2 





Mobile. 


19. Tertiary. 


6 


9 


Fort Mitchell. 


18. Cretaceous. 


9 


Cleveland. 


. 


1& 


20 


Seale. 




20 


Cold Creek. 




S4 


25 


Hatchechubbee. 




29 


Mount Vernon. 




49 


85 


Hurtville. 




39 


Leona. 




54 


89 


Guerryton. 




50 


Sunflower. 




26 


54 


Union Springs. 


*»*. " Ripley Gp. 


59 


Jackson. 




42 


68 
72 

77 
84 


Thomas Station. 
Linwood. 
Jonesville. 
Troy. 














MobUe A Ohio Railroad. 

Part in Alabama. 




19. Tertiary. 




5 

18 

38 


Mobile. 
Whifctler. 
Chunchula 
Citronelle. 


19. Tertiary. 


6 

A. 1 


Mobile & Montgomery Aailroad. 




71 





Montgomery. 


18. Cretaceous. 


817 


10 


McGehee's. 


" rotten 1. s. 


44 


Deer Park. 




148 


16 


Morgansville. 


<i 


51 


Escatawpa. 






21 


Letohatchie. 


« 


68 


State Line. 




25« 


28 
88 


Calhoun. 
Fort Deposit. 
Greenville. 


it 










•20 « Ripley Gp. 
19. Tertiary. 


Alabama Central Railroad. 


44 





Selma. 


18. Cretaceous. 


121 


58 


Boiling. 


« 




Marion Junction. 


2»8 " rotten l.£ 


^•gP- 


60 


Georgiana. 


<( 


23 


Brown's. 




282 


67 


Garland. 


<( 


80 


Uniontown. 






• • ••• 


Madge's Mills. 


it 


85 


Fawnsdale. 






76 


Gravella. 


u 


42 


Macon. 






81 


Evergreen. 


It 


• •*• 


Van Buren. 






86 


Sparta. 


u 


50 


Demopolis. 






91 


Castleberry. 


(( 


66 


Coatopa. 


" Ripley 


G^ 


106 


Brewton. 


« 


81 


York. 


19. Tertiary. 


189 


114 


Pollard. 


it 




Cuba. 




219 


119 


Whiting or Pensa 


colaJun. 19. Tertiary. 




Toomsuba. 






184 


Williams. 


tt 


108 


Meridian. 






155 
163 


Bay Minett«. 
Tensas River. 


n 










a 


Montgomery A RuCaula Railroad. 




178 


Mobile. 


u 





Montgomery. 
Oak Grove. 
Perry's Mill. 
Pike Road. 


18. Cretaceous. 


162 








10 
13 
16 


2^« " rotten 


1. 8. 


8elma A Ot 


Of Railroad. 


*• ti^* 





Selma. 


18. Cretaceous. i*» 


295 




Pleasant Uill. 


" rotten 1. s. 


21 


Matthews'. 




262 


• • ••• 


Snow Hill. 


" Ripley Gp. 


25 


Mitchell's. 




252 


85 


Allenton. 


19. Tertiary. 


28 


Fitzpatricks. 




262 


40 


Pine Apple. 


(( 


88 


Thompson's. 




289 




Cokerville. 


(( 


Crossing of Mobile & Girard Railroad. 





side, close to the main track, nearly opposite the station house. The hilla seen beyond these belong 
to the Warrior coal field. W. 6. 

19. In addition to the 4 a. Trenton, there are, within the limits of the city of Chattanooga the S 
a. Galciferous, 4 b. Cincinnati, 6. Clinton, 10 a. Black shale, and 14. Carboniferous formations. 

[J. SArroBD. 

20. Reidi. Branch railway, 3 miles, of the Warrior Coal and Coke Company to mines working the 
Warrior bed. (W. 6.) The Pierce Warrior Coal Co. working th« Warrior Coal bed. The Watts Coal 
and Coke Co., working the Watts bed. (W. 6.) 

21. Newcastle. Branch railway of Milner Coal and Railway Company, working the Black Creek 
beds. Also in the Warrior coal field. (W. G,) 

22. At BoyU'8 Gap the railroad passes from the Coal Measures, between almost perpendicular 
walls of 14 a. Millstone erit, into Jones Valley. £. A. 8. 

23. Birmingham. Branch railway, 12 miles. The Birmingham Mineral Railway Station, between 
the Alice Famace and Rolling Mills, following the foot of Red Mountain down Jones Valley, princi- 
I>ally on the Knox, with the upper Silurian and Clinton Hematite Ore beds to be seen all the way, as 

f resented on the western brow of the Red Mountains nine miles south of Birmingham. ( W. O.) 
'ratt Coal and Coke Company's railway nine miles westerly to Coketon mines on the Warrior coal 
field Pratt coal mines on the Pratt bed, capaci^ 600 tons per day. (W. 6.) 

24. From Sulphur Springs down to Attajla, the ndlroad follows the valley lyixkK between Lo<^oui 
Mountain, 14 a. b. on the east, and the Red Mountain Ridge (5 c, 10 c. 18 a.) on the westi and all tha 
■tattbfife are upon the Lower Sub-Carboniferous, 13 a. and b. £. A. 8. 
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Monl^^inery A Enfliala lUdlroad— 

Ms. Continued. Alt. 



40 
60 
54 
62 
66 
74 

81 



Union Springs. 
Three-Nolch R'd. 
Midway. 
Spring Hill. 
Batesville. 
Cochran. 

Eufaula. 



18.Cre.,RipleyGp.*9* 

U 49 2 



« 
It 

ti 



506 
812 
280 



{ 18. Cre., mart bluff of 
the ChattahoochieR. 
Ripley Group, ^oo 



Selin»» Marlon A Memphis Rallromd. 




14 
21 
29 
87 
45 



Selma. 

Marion Junction. 

Marion. 

GroTe Cottage. 

Newbem. 

Greensboro. 

Sawyersville. 



18. Ct©., rotten 1.8.1 *» 



a 
u 
It 
u 
tt 



253 



S»vann»h A Memphis Xtailroa^. 




10 
15 
22 

30 
35 
40 
42 
47 
53 
60 



Opelika. 
Gold Hill. 
Waverly. 
Camp Hill. 

( Dudley Tille 
Dadeyille. 
Jackson's Gap. 
Sturdevant. 
Salisbury. 
Alexander City. 
Eellyton. 
Goodwater. 



1. ArchsBan. 
(( 

(( 

(( 

gold mines). 

1. Arch»an. 

It 

tt 
tt 
tt 
tt 



819 
770 
805 
788 

780 
896 
502 



747 
800 

Steatite (soap s.)qr.* ^ 2 



Kast Alabama A Cincinnati Railroad. 




10 
28 



Opelika. 
Oak Bowery. 
Buffalo Wallow. 



1 b. Huronian. 



819 



Tlcksbnrif A Brunswick Railroad 

Ms. Alt 





5 

25 



Eufaula. 
White Oak. 
Clayton. 



18. Cre., Ripley Gp.ao« 
ft 

" or Tertiary 



Anniston A Atlantic B. B. (Narrow Grauge.) 



23 



0( Anniston. 
Jenifer. 
Munfroid. 
Irona. 
Talladega. 
Sycamore. 



Quebec and Knox. 



tt 
« 



661 



The Birmingham BOneral Bailroad. 

Branch of the N. A S. Alabama R. R. 





3 
6 



10 
12 



Birmingham. 

Magella. 
Newton. 

Alice. 
Woodward. 
Sloss Mines. 



4 a. Tren., 3 c. Chazy, 
3a.Cal.,3b.Que.«»» 
3 c. Chazy. 



{ 



/ Hematite ore bk.in 5. 
\Clin.of Alice Fur.Co. 

{Hematite ore bk.in 5. 
CUn. Wood. Iron Co. 
{Hematite ore bk.in 5. 
Clin. Sloss Fur. Co. 



Montgomery Southern Bailroad. 

(Narrow Gauge.) 




6 
10 
13 
17 
20 



Montgomery. 

Catoma. 

Snowden. 

Pleasant Groye. 

Reamer. 

Ada. 



Cretaceous. 



162 
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tt 
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Wetumpka Branch S. A N. Alabama Railroad. 



01 Decatur. 
170Elmore. 
184'Wetumpka. 



675 

20.Qu.overlb.Hu.i«7 
1 b. Huronian. 1 • * 



25. HiUman Station. Branch railway, southeast, 1^ miles long, leaving Quebec or Knox and 
entering 5 c. Clinton of Bed Mountain terminus at the Alice Furnace Ck>.*8 Hematite Mines. 1(^ 
miles south of Birmingham, Wheeling^ station No. 1, branch railway leaving Quebec or Knox ancL 
entering Coal Measures of the Warrior Coal field terminus, 6^ miles northwest Woodward Iron Co.'s 
mine on the Pratt coal bed. Also, branch railway, southeasterly* 23^ miles to terminus in 5 c. Clinton 
Hematite ore mines of The Woodward Iron Company. (W. 6.) 

26. At AttaUa Lookout Mountain ends abruptly, and the Bed Ore Bidge rises to a considerable 
height on west. Just south of Attalla, through a gap in Bed Mountain, the escarpment of Blount 
Mountain, 14 a. b., is seen to westward. £. A. S. 

27. From Steele's to near Whitney, Chandlers Mountain, U a. and b., is seen on the west, and 
below Steele's to Sprin^ille the ridge on the west is Bed Mountain (5 c. 10 c, 13 a.) All the stations 
from Attalla to Springnlle are on Knox Dolomite or Knox shale, 3 a., 3 d. £. A. S. 

28. A short distance below SpringviUe the road enters the valley between a Bed Ore Bidge on the 
west and the Cahaba coal field on the east, and continues thus to Irondale. E. A. S. 

29. At Bed Gap the railroad passes from 13 b. Sub-Carboniferous at Irondale, through a gap in 
Bed Mountain (made upof 5 c, 10 c. and 13 a.) in Jones Valley. Thence to Vances down Jones Vailey. 
At Vances, road enters Warrior coal field and passes out of it at Tuscaloosa. Below Tuscaloosa to 
Eutaw the surface material is Quaternary, but it overlies the Lower Cretaceous beds, and perhaps 
beds still older than Cretaceous. Just below Eutaw the rotten limestone begins and is left at Living- 
stone, where the road enters Tertianr formation, continuing in it to Meridian. E. A. 8. 

80. Woodstock. Here is Edward's Furnace and a branch railway, almost due south, nine miles, 
leaving Quebec or Knox and passing over Sub-Carboniferous into Coal Measures of the Cahaba coai 
field, having passed over the southwesterly extremity of the Clinton ore bed of Bed Mountain in 
Alabama terminus, at two coal mines about two miles apart, Blocton being the first one said to be on 
the Montevalle coal bed. All the property of the Cahaba Coal Mining Co. (W. G.) 

31. MaxweilSy Carthage and Stewart are on Quaternary, overlying a formation older than Creta- 
ceous, but whether Jurassic, Triassio or Permian, not yet aetennineo, probably the former. E. A. S. 

32. The Mountains about BuntsviUe are outliers of the Cumberland Mountains capped with 14 
a. and b. Coal Measures, and showing on their flanks Mountain limestone 13 c. and underlying beds 
down to 13 b. Saint Louis limestones. E. A/B. 
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Georgia and Alabama. 



Ms. 



€toors^ Paclflo Ratlway.** * 



Alt. 





8 

7 
8 



9 



12 

16 
17 



Atlanta, Ga.** 

Howell. 

Peyton. 
Chattahoochee. 



« 



River, 



Concord. 



Mableton. 
Sweetwater. 



rib. Huronian, Mica, 
\ Slates & Schists ^<^ so 
1 b. Huro. Gneiss in[ 
Mica Slates. »«> 

« 8 69 

lb.Hu.MicaSlates82a 
1 a. Lauren. 1 b. Hu. 
Granite in bed of 
River. ^o* 

1 a. Lauren, and 1 b. 
Huronian. * * ^ 

« 995 

« 9 14 



{ 



€toors^ Pacific Railway- 
Ms. Continued. 



Alt. 



18 

21 
27 
32 
88 

45 

62 
64 
66 
68 



Austell. 

Salt Springs. 
Douglas ville. 
Winston.»* 
VmaRica.»8 

Temple.* « 

Summit. 
Bremen. 
Waco. 
Tallapoosa River. 



{ 



{ 



1 a. Lauren, and 1 b. 
Huronian. **• 

« 1 O 6 5 

i"» " Granite. 

« 118 2 

1160 «« Gold Mine. 

1 b. Huronian, Horn- 
blende, Slates and 
Schists. ii«o 

<t 1424 

« 141 S 

« 1848 



(( 



962 



* The geology of this road is ftimished by Professors J. L. A H. D. Campbell, of Washington and 
Lee University, Lexington, Va^ and where not otherwise credited the notes are by them also. 
Those signed W. 6. are oy Ur. Wm. Gesner, of Birmingham, Ala. 

- 

33. Atlanta. The broad belt of MxTAMOBpmc Rocks, extending from Maryland to central Ala- 
bama, belongs to the Archsaan age. It has the Blue Ridge of Virginia, the Unica of Tennessee, and 
the Blue Mountain of Georgia for its northwestern border. Its southwestern margin is approxi- 
miately defined by the tails and shoals of the rivers at Washington, D. C, at Richmond and Feters- 
burff, Ya., at Raleigh, N. C, at Columbia, 8. C, at Augusta. Miliedgeyille and Columbus, Ga., and at 
Opelika and Wetumka. Ala. An air line from Miliedgeyille, passing near Atlanta to the limit of the 
Blue Ridge rocks, would measure the width of the Archeean belt in Georgia, showing it to be about 
one hundred miles wide. 

The Archean rocks are recognized in Georgia under only two divisions, 1 a. Laurentian and 1 b. 
Huronian. They constitute the country rocks from Atlanta westward to the margin of Choccolocco 
Valley at Dayisville Tunnel, Alabama, 88 miles. The 1 a. Laurentian group consists chiefly of gran- 
ite, gneiss and hard schists ; while the 1 b. Huronian group consists of less metamorphosed beds of 
chlorite micaceous and tidcosa schists and slates, and some beds of argillites. Both groups are 
exposed along the railway outs, but 1 b. Huronian constitutes by far the greater portion of the sur- 
face rock. The hard rocks of the 1 a. Laurentian, howeyer, are exposed to yiew in the bed of the 
GhattcUiOochee Riyer, eight miles west of Atlanta, and are quarried a short distance west of the river. 
The Laurentian also occurs, as shown by the Guide, in the excellent granite quarried at Douglas- 
Yille, also at Villa Rica. Concord to Douglasville, mica and Hornblende slates and schists with beds 
of granite and gneiss exposed in cuts idong railroad. From this point westward to the limit of the 
Archeean rocks in Alabama the beds of the 1 a. Laurentian are but little exposed. 

34. Winston. Corundum has been found in considerable quantities near Powder Springs, in 
Cobb County; also near Villa Rica, Ga., and in Tallapoosa County, Ala. 

36. ViUa Rica. The granite beds make their appearance near Villa Rica, where they seem to 
underlie the hornblende schists and slates that carry the copper ores (chalcopyrites) of that region, 
as well as the mica schists in which the gold-bearing veins of ouartz in the same vicinity are found. 
A belt of copper ore (chalcopyrite) crosses the Georgia Pacific Railway, west of Villa Rica, in Carroll 
County. This ore has been mined to some extent at several points in Douglas, Carroll and Haralson 
Counties. It is transported to Atlanta where the copper is extracted and the sulphur utilized in the 
manu&cture of sulphuric acid. The same belt of copper ore continues its southeasterly course into 
Cleburne County, Ala., where the Wood Copper Mines were worked for some years. 

The gold bdt of the Atlantic Slope extending from the Potomac in Virginia, and across North 
Carolina passes through the northwestern portion of Georgia and terminates in Alabama. It is inter- 
sected by the Greorgia Pacific Railway at Villa Rica and other points between that and the State line. 
At Villa Kica gold was very extensively mined forty or fifty years ago ; also at Arbacoochee, Cleburne 
Coun^, Alabama, and at other points in both States. 

36. Temple. Mica, tale and eisbeatoe are found in Cobb, Douglas and Carroll Counties, Georgia, 
and in Cleburne County. Alabama. Roofing elates and flagging etones have been quarried in Polk 
and Haralson Counties, Georgia, and are found in Cleburne Coun^, Alabama. J. li. A H. D. C. 

37. [From Muecadme to Heflin, metamorphic slates and schists, chloritic and micaceous with some 
gneias. Southwest of Heflin Station. 14 miles in Cleburne County, are the celebrated Arbacoochee gold 
mines, and 26 miles the Goo, Smithes and Wood's copper mines: and in Randolph County, near High 
Shoals, the <4n ores lately discovered by Wni. Gesner, Analytical Chemist, Birmingham, Alabama.] 

W. G. 

38. DavieviUe. Soon after passing the tunnel near Davlsville, the road leaves the Archeean rocks 
and passes abruptly upon the Lower Silurian sandstones, limestones and slates of the beautiful Choc- 
colocco Valley. These sandstones, slates and limestones, of Cambrian and Lower Silurian age. along 
the southeast mai^in of the valley, apparently dip under the older Archesan beds, which seems to oe due 
to a fault by which the Cambrian rocks have slipped downward, while by an inversion the ArohsBan 

b eds have been thrown upon them, so as to give a reversed order of superposition. From Davisville 
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ALABAMA. 



Ms. 



G^ovgkm Pacific BaUw»y— 



Alt 



70 
72 
78 
84 

87 

90 

98 

97 

101 

103 
104 

112 

116 
122 

127 
129 



MuBcadine.' ^ 
Main's Gap. 
EdwardsTille. 
Heflin.*7 

DaTisTille Tun. 

DaviBville.'* 

Choccolooco. 
De Armanyille. 

Oxford. »» 

Junction. 
Anniston.'*® 

Berclair. 

Estaboga. 
Linooln. 
Coosa Riyer. 
RiveiTidc. 
Seddon.*! 



1 b. Huronian. **i 

« 1118 

« 92 1 

« 986 

r 1 a. Lauren., 1 b. 
\ Huron., nr. fault.** » 
f 8 b. Silurian and 1. s. 
\ Iron Ores. »»» 

u 68 2 

••• " Linamite Ores. 

r 2 b. Potsdam, Sand- 

\ stone and Shale. *<><> 

8 b. Alluvium. «•« 

«»» "ore Adrift. 

8 b. c. Quebec and 

Chazy. «*« 

lime, ore. 

605 
488 

489 
500 
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Georgia Pacific Railway— 

Continued. 



Alt 



134 

189 
140 

148 

144 

146 

147 

150 

151 
153 
158 
161 

162 

167 

177 



Eden.** 

Cane Creek Tun. 
Cook's Springs. 

Bald Rock Mt 

Kerr's Gap.*' 

Brompton. 

Summit 

Leeds. 

O'Barr's Gap.** 
Cahaba River. 
Weems' Gap. 
Irondale. 

Red Gap.** 

Birmingham.*^ 

Coalburg.*^ 



{ 



14. Coosa Coal Field, 

18. Sub-Carbon. «»« 

14 b. Coosa CLFd.«" 

« Old 

r 14 b. Coosa Coal Fd. 

\&MiUstoneGrit.'»* 
" r54 

r8b.o.Queb.&Chaz7 
\ Silurian Valley. »*• 

r 14 b. Cahaba Coal 
\ Fields. «»« 

" 712 

« 5 90 

»«» "&13.Sub-Carb. 
13 a. Sub-Carbon. »•« 

5 b. 0. Clinton and 
10 c. Genesee.^ •• 
3b.Queb.&3c.Chy.«i» 

14 b. Warrior Coal 

Field, Pratt seam. 



Tunnel the road runs southweBt for 12 miles, idong the beautiful Choccolocco Valley, passing fre- 
quent cuts through Lower Bilorian rocks, the lower portion of which are considerably metamox^ 
phosed — some of the beds being partially changed to Hydromica slates. LUnonite ores are yeiy 
abundant in this valley, are easily mined, and await only capital and labor to make them profitable. 

39. Near Oatford, Calhoun Ck>unty, the road changes its course northward through a gap of Ladiga 
Mountain, cut by Snow Creek. Here the sandstones and shales of the Potsdam fs;nmp (2 b.) are ex- 
posed in well defined arches. These rocks constitute the main mass of the Ladiga and Cold Water 
Mountains— the ridges which flank Uie narrow valley in which Oxford and Anntston are situated. 
These ridges are two great stone-waves, between which we find a synclinal trough which holds the 
rich beds of Limonite ores, mined to supply the fUrnaces at Anniaton. Oxfora is a good starting 
point for the geological study of this region. 

40. Anniston, From Anniston the railway turns westward and crosses the wide Silurian lime- 
stone yalley of the Coosa River, the country rocks of which belong mostly to the Quebec. Ghasy, 
and Trenton epochs. J. L. & H. J), C. 

41. SJieddon station is on the western border of the Coosa Valley, upwards of 26 miles wide, 
diagonally as the railway crosses it ; and a little east of Eden Station it passes abrupUy into the 
Bub-Carboniferdhs formation of the Coosa, or third or most easterly Alabama coal fleld. ( w. GO The 
Coosa Valley is a prolongation of the great Silurian Valley of Virginia and Tennessee, while the Cfhocco- 
locco and ijiniston Valleys on the one side, and tiie Cahaba Mid Birmingham Valleys on the other, 
may be regarded as its branches or outliers. The width of the Coosa Valley by the line of the 
jBeorgia Paciflo Ridlway is 26 miles. Many promising beds of iron ore are RHind near this line. 
The Coosa Valley is the southern terminus of one of the most interesting and important valleys in 
the World, in a geological view. Tracing the 4 a. Trenton limestone, and the 4 c. Hudson River 
Slate formations from their classical localities, from which they derive their names, Trenton Falls. N. 
Y. (see note 62 of that State), and the Hudson River, we find them in the Mohawk Valley of New 
York, with branches extending far into New England and Canada. Following it southwestward it 
crosses New Jersey and southeastern Pennsylvania by Easton, Lebanon, Haxrisbuig, Carlisle and 
Chambersbnig, as the Cumberland orKittatinny VtUley, into Maryland, past Hagerstown and through 
Virginia as the Shenandoah or Great Valley, by Winchester and Stanton; and, being divided by the 
Massanutten Mountain, on the east side by Sheperdstown, Luray. to Roanoke, and Into Tennessee, 
where it is the valley of East Tennessee, and finally in Alabama its two divided branches sink ana 
disappear beneath the cretaceous plains of Uie South. In AJabama the Tkenton is much less con- 
spicuous than the Canadian group. (3 a. b. c.) J. M. 

42. Eden, [North of this station are the Broken Arrow and Front Creek coal mines, in the 
Coosa coal fleld. fW. G.) ] A few miles west of Coosa River we find an abrupt transition to the Sub- 
Carboniferous of tne Coosa coal field. Near Eden station the road passes through a iMdge of Sub- 
Carboniferous limestone, directly upon the highest coal-bearing beds of this region, which dip 
beneath the older Sub-Carboniferous strata. This can be best accounted for on the hypothesis of a 
fault. Sub-Carboniferous fossils are found in this neighborhood in abundance. Promising seams of 
coal are found in this field and have been mined to some extent. The Broken Arrow WeDs, Talued 
for their mineral waters, are situated in this region. 
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43. Kerr's Gap. At Kerr's Gap, where the road paaaes from the Coosa fieU^ into Oahaba Valley, 
the Millstone Grit (here a coarse conglomerate, 80 to 100 feet thick) has a high outcrop on the Coosa 
or Bald Bock Bf ountain: Dipping beneath this are the Sub-Carboniferous formations, followed by tiie 
Silurian limestones, all dipping to the southeast. Valuable iron ores and limestones^ with one good 
Tein of Barjrte are found here. Along the western margin of this yallev the Silurian limestones baye 
been abruiMtly cut off by a fissure, and the coal-bearing beds (14) of tne Cahaba field have dropped 
down 80 as to abut against them. The geological structure of this field is very analogus to that of 
the Coosa field— both apparently monodLines, limited by faults along their eastern margins. Valuable 
coal mines haye been opened here. 

44. [O'JBorr'* &ap is in the western boundary of the Second or Cahaba coal field of Alabama; and 
jis this railway crosses the Big or West Cahaba Riyer. at Sycamore Ford, and keeps tiie face of its 
western bluff a considerable distance, a good yiew of the strata of shales, sandstone, and some of 
the Cahaba coal beds can be seen from the carsj (W. G.) 

46. EUd Oap. The road passes from Sub-Carboniferous of Cahaba field into the Birmingham 
<or Jones) Valley through Bea&apf which presents a section of the Clinton group that carries the great 
bed, 30 feet thick, of fossil ore so extensiyely worked in this part of Alabama. Here the road cuts 
beds that are probablv Genesee (10 c.) 

46. Birmtngkam is a rapidly Rowing city, in and around which are seyeral large iron ftimaces 
And other manufacturing enterprises. Here ores, limestones, coal, and building material are found 
in unosuid contiguity and abundance. 

47. Structure of t?i6 Alabama Coal Fieldt, There is good reason to belieye that the Coosa, Cahaba 
and Warrior coal fields were originally one common field, which, preyious to the Appalachian Reyo- 
lution, stretched across the areas that are now (the Cahaba and Birmingham Valleys. But these 
valleys and their margins are now only the relics of a monoclinal uplift, m the one case, and of an 
Irregular anticlinal stone-wrinkle in the other, which were thrust up so high and bent so sharply as 
to fracture, not only the coal-bearing strata on top, but also the underlying Sub-Carboniferous and 
Clinton beds and man^r of the Silurian limestones that now form the bottoms of the yallesrs. 

48. When this railway has been extended westward from Coalburg until it meets its western 
division, now under construction east of Aitesia on the Mississippi & Ohio Railw<^, it will iaraverse 
the Great Warrior coal field over its most productive portions. Between this coal field and tiie Mis- 
sissippi it will cross a wide belt of timber, cotton and com lands. The line will intersect every geo- 
logical formation found in the Southern States, from the ArchsBan, at Atlanta, up to the Quaternary^ 
And must always be an interesting route for scientific travellers. J. L. k H. D. G. 
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LIST OF CEOLOCICAL FORMATIONS IN MlSSr^iPPI. 



20. QUATERNABT. 


20 e. Alluvial. 
20 d. Yellow Loam. 
20 c. Loess. 
20 b. Port Hudson. 
20 a. Orange Sand or 
Stratified Drift. 


19. Tertiary 

EOCEITB. 


19e. Vicksburg:. 
19 d. Jackson. 
19 c. Claiborne. 
19 c. Burstone. 
19 a. LaGrange. 




18. Cretaceous. 


18 d. Ripley Croup. 
18 c. Rotten Lime s. 
18 b. Tombigbee S'd 
18 a. Eutaw. 


19. Later Tebtiart. 


19 f. Grand Gulf. 




13. Sub-Carbon's. 


13 a. Keokuk or 
St. Louis Limes. 



^ By Prof. E. W. Hilgard, Berkeley, Cal., late State Geologist of Mississippi, bat, owing to the dis- 
tance, he was unable to correct the proof sheets. 



Notes on the Geological Formations of Mississipp!. 

Brief descriptions of some formations peculiar to the Southern States seem to be required. 
Mississippi is a Tertiary and Cretaceous State, by far the greater portion of it being occupied by 
the former, if we leave out of consideration the strata of the Orange Sand, wmch undoubtedly forms the 
greater portion of the actual surface. These formations have oeen well studied and described by 
Professor Eug. W. Hilgard, from whose reports the following brief descriptions of the several sub- 
divisions have been taken. 
SO Qnateroary. 

20 e. AUuvial Deposits. These include all the soils, first bottom deposits, and sand bars now 
in i>rocess of formation, or attributable to causes now in action. The lower bottoms of the Mis- 
sissippi River, now frequently overflowed, are bordered by level tracts of land sometimes several 
miles in width, evidently formed in flowing water, but of too high a level to have been formed by 
the present river, and being probably due to ancient glacial rivers. 

20 d. Yellow Loam. The yellow, brown, or reddish loam forms the surface and ftimishes the 
soils of the greater portion of the State of Mississippi, and is the source of its wealth as a great 
eotton-g^owing State. Professor Hilgard thinks it was an independent acqueous deposit pos- 
terior to the Bluff and Orange Sand, and anterior to the alluvial formations of the present epoch. Its 
prevalent character is that of a yellow clay or loam, without any definite structure or cleavage, vari- 
oosly tinged with iron, and it fbrms the best upland soils and sub-soils of the State, averaging about 
three feet in thickness, and sometimes twenty feet. 

20 c. The Blu^, or Loess, of Mississippi, or cane>hills belt, presents the same remarkably uni- 
form features as in other States and in all parts of the world, as described in the introduction to 
this volume. It consists of a fine silt, almost too silicious to be called a loam, of a grayish or yel- 
lowish buff tint. A certain degree of firmness is imparted to the mass, caused as Professor Hilgard 
thinks, by rough, irregular concretions, varying in size from fine sand grains to the weight of several 

grands, (Loess puppets), into which the fine material has been cemented by earthy carbonates, 
ence, it is little subject to erosion, maintains itself readily in even vertical cute, and valleys cut in- 
to it have steep slopes, at times almost vertical walls.* Its thickness is sometimes as much as sev- 
enty feet, but it shows only obscure marks of stratification. Its fossils are terrestrial snails and 
quadrupeds. 

20 b. Port Hudson. This is a formation consisting, in its landward portion chiefly of paludal, mostly 
dark-tinted and well stratified calcareous clays, often overlaid by brownish ill stratified loams, which 
intervene between it and the Loess proper. Its chief fossils are a fresh water and land fauna, among 
many vegetable remains, including cypress stumps. To seaward the beds become more brackish 
and finally of purely marine character. It underlies the Mississippi alluvium at least as far as Mem- 
phis, rises into " Crowley's Ridge," in Arkansas and Southeast Missouri, and also underlies the Red 
Biver alluvium to Shreveport It is most widely developed in Louisiana. ' 

20 a. The Orange Sandy or stratified, drift, is an important formation. It covers nearly the whole 
State of Mississippi, except the alluvial bottoms of the river, being, however, itself often covered by 
the later formations above described. It forms the main body of most of the ridges of the State, and to a 




spicuous features in the landscape, are due to the Orange Sand formation, out of which the hills have 
been formed by denudation of the valleys and lower ground. The sand of which it is chiefly com- 

* In Seienee, for August. 1884, 1 maintained that the steep slopes of the Loess were owfng to its 
la min ated structure, like the Genesee, and other shales. J. 21. 
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Chioagfo, St. lioois & New Orleans Ballroad. 

Ms. lUiuois Central Line. Alt. 




48 
78 

88 

98 
108 
118 
128 
139 
149 
168 

167 
174 

183 

196 
206 

220 

284 
242 
261 

262 
271 
288 

295 

310 

323 
333 

340 

357 
369 

378 

382 
394 



New Orleans, La. 

Ponchatoula. 

Tangiphoa. 

Osyka. 

Magnolia. 

Summit. 

Bogue Chitto. 

Brookhaven. 

Beauregard. 

Hazlehurst. 

Crystal Springs. 

Terry. 
Byram. 

Jackson. 

Madison. 
Canton. 

Yaughan's. 

Goodman. 

Durant. 

West's. 

Yaiden. 
Winona. 
Duck Hill. 

Grenada. 

CoflFeeyille. 

Water Valley. 
Taylor's. 

Oxford. 

Abbeville. 
Holly Springs. 

Hudsonville. 

Lamar. 

Grand Jun.,Tenn, 



i« 
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20 a. Orange Sand. 
19 f. Grand Gulf. 

« 9 8 



(( 
(( 
tt 
It 
U 



20 d. Yellow Loam. 
/ 20 d. Yellow Loam, 
\ 20 c. Alluvial. 

19. Eocene and 

20 0. Alluvial, 
f 20 d. Yellow Loam, 
\ 19 d. Jackson. 



{ 



{ 
{ 

{ 
{ 

{ 



u 
« 

20 c. Alluvial and 

19 d. Jackson. 

20 c. Alluvial and 

19 c. Claiborne. 

(( 

20 c. AUuvial'and 

19 b. Burstone. 

20 d. Yellow Loam, 
19 d. Burstone. 



20 d. 

19 a. 

20 c. 

19 a. 

20 d. 

19 a. 

20 c. 
19 a. 



Yellow Loam, 
LaGrange. 
Alluvial and 
LaGrange. * ^ ' 
Yellow Loam, 
LaGrange. 
Alluvial and 
LaGrange. 



tt 



r 20 c. Alluvial, 
< 20 a. Orange Sand. 
( 19 a. LaGrange. 
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20 d. Yellow Loam, 

19 a. LaGrange. 
r 20 c. Alluvial and 
\ 19 a. LaGrange. 

20 d. Yellow Loam, 
19 a. LaGrange. 
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MUftlsslppl & Tennessee Railroad. 



Alt. 







Grenada. 



22 Oakland. 
41 Bateville. 
50 Sardis. 
63 Senatobia. 
88 Hernando. 
100 Memphis. 



{ 
{ 

{ 



20 c. Alluvial, » ^ » 

19 a. LaGrange. 

20 b. Yellow Loam, 

19 a. LaGrange. 

20 b. Yellow Loam, 

19 a. LaGrange, 

20 c. Loess, 
19 a. LaGrange. 
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Natches, Jackson A Colnnibas Ballroad. 





26 

43 

78 

100 



Natchez. 

Fayette. 

Martin. 
Oakley. 
Jackson. 



r 20 c. Loess, 

\ 19 f. Grand Gulf. 
20 d. Yellow Loam, 
19 f. Grand Gulf. 
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Mobile & Ohio Ballroad. 



63 
71 

82 

96 

109 

120 

136 

147 
164 

176 

188 

198 
211 
219 
232 
241 
264 
262 
275 
287 
297 



State Line. 
Buckatunna. 

Waynesboro. 
Shubuta. 
Quitman. 
Enterprise. 

Meridian. 

Lockhart. 
Narkeeta. 

Scooba. 

Shuqulak. 

Macon. 

Crawford. 

Artesia. 

West Point. 

Muldon. 

Egypt. 

Okolona. 

Verona. 

Saltillo. 

Baldwyn. 



19. Later Tertinary. 

r 20 d. Yellow Loam, 

\19e. Vicksburg.191 

20 d. Yellow I/>am, 
18d. Ripley Gp.i9 7 

20 d. Yellow Loam, 

19 c. Claiborne. 231 

20 c. Alluvial, 
19 b. Burstone. «4 8 

r 20 c. Alluvial, 
\ 19 b. Burstone 
19 b. Burstone. 



336 
860 
183 

r 20 c. Alluvial, 1 ^ « 
\ 18 c. Rotten Lime s. 
20 d. Yellow Loam, 
18c. Rotten l.s. 221 



{ 



(( 
tt 
t( 
tt 
tt 
tt 
tt 
tt 
tt 
it 



185 
816 
244 
243 
804 
806 
811 
807 
818 
879 



Sosed is in color of an orange yellow, sometimes very deep and glaring, but more freanently it is a 
all rust color ; in some places of a delicate rose color, with frequently bright yellow tints, and there 
are some deposits of white sand. There are, of course, an endless variety of intermediate tints, and 
someUmes crimson, purple and almost blue tints are observed. It also contains extensiye gravel 
beds, usually forming belts of a general north and south direction ; and irregular beds and bands of 




Mississippi 
great outlet of the vast glacial rivers of the age of ice. It is not to be supposed that it would leave no 
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Booneyille.* 

Rienzi. 

Goiinih. 



20 d. Yellow Loam, 
18 o. Rotten 1. 8." 1 
/ 20 d. Yellow Lm.**i 
\ 18 b. Tombigbee Sd. 
20 d. Yellow Loam, 
18 c. Rotten 1.8.*»* 
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E. I^enneiwee, Tlrginla A Geor^^ B. B. 

Memphis k Charleston Division. 



79 
84 
98 

107 



Big HiU, Tenn. 

Chewalla. 

Corinth. 

BumsTille. 



115 luka, Ala. ( 



20 a. Orange Sand, 

19 a. LaGrange. 
18 c. Rotten 1. 8. *0 9 

20 d. Yellow Loam, 
18 0. Rotten 1. a*** 
20 a. Orange Sand, 
18 a. Eutaw. *«» 

f 20 a. Orange Sd.,*«» 
\18a.EeokukorSt.L. 



(dee Alabama for this Railroad.) 



ClnoljUKati, New Orleans A Texas Pacific 

Railroad. 

Vicksburg & Meridian Diyision. 
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18 
27 

85] 

46 



Vicksburg. 

Bovinia. 

Edwards. 

Bolton. 

Clinton. 

Jackson. 



{ 
{ 



20 c. Loess, 

19 e. Vicksburg." 8 

«c 
«( 

20 d. Yellow Loam, 

19 d. Jackson. 
it 



Clnolnnatl, Kew Orleans & Texas Pacific 

Railroad. 

Ms. Conttnued. Alt. 



69 

70 

79 
90 

100 
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140 



Brandon. 

Pelahatchie. 

Morton. 
Forrest. 

Lake. 

Newton. 

Chunky. 

Meridian. 



{ 
{ 



20 d. Yellow Loam, 
19 f. Grand Gulf. 

19 e. Vicksburg. 

20 d. Yellow Loam» 
19 a. Vicksburg. 
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20 d. Yellow Loam, 
19 c. Claiborne. 
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r 20 d. Yellow Loam, 
\ 19 b. Burstone. 

20 c. AUuTial, 

19 b. Burstone. »»« 
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New Orleans A Northeastern Railroad. 
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80 

47 
64 
85 
101 
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160 
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191 
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Meridian. 

Enterprise. 

Bamet. 

SandersTille. 

Ellisville. 

Hattiesburg. 

Purvis.. 

Derby. 

Mitchell. 

Pearl Riyer 

Slidel, La. 

Lake Shore. 
New Orleans 



19 b. Burstone. »»« 

19 c. Claiborne. 248 

19 f. Grand Gulf. ao« 
J " 

20 c. Loess, 

20. b. Port Hudson. 



It 

u 
it 
ti 
It 



2S» 
144 
860 
168 
«9 



{ 



(( 



16 



* Booneyille, highest railrosd point in the State. 



traces of that period behind in some of the States on its borders. There is no doabt the deponition 
of the orange sand took place in flowing water, whose current had a general direction from north to 
south. This formation is 40 to 60 feet thick; 100 feet ^ not unusual, and even 200 feet It contains 
the fossils of the underlying formations, but none of its own. Ths materials are non-calcareous and 
perozidized throughout; highly ferruginous, and in part silioious sandstones form limited deposits. 
Very frequently capping hills and ridges which have thus been preserved from erosion, profoundly 
influencing the surface conformation. 
19. I^ater Tertiary. 

19 f. The Orand OtUf. The highest Tertiary formation apppearing on the surface of the State is 
the Grand Gulf group ox blue, green and white, compact clays, and mostly soft whitish sandstones 
overlying the same. No fossils save a few leaves and smeal lignite beds have been found in it, 
although it occupies, in the southern part of the state, the large area covered by the long leaved pine. 
It is supposed to be of Miocene age. * 

19. Tertiary. 

19 e. Vidcsburg Miocene, the highest of the marine tertiary formations, occupies a narrow belt of 
nearly uniform width, extending across the State to the TombiKbee River in Alabama, and it con- 
tains a valuable cn^stalline limestone, associated, however, with blue and white marls and important 
beds of Ugnite, but the chief material is a soft white limestone. 

19 d. Jackton, The territory of this group is characterized by the occurrence of the black prairie 
soil en its surf^e. and also of bald nrairies, both very similar to those of the Botten Limestone 
region. The material is either a soft yellowish limestone or indurated marl or a soft gray or yellowish 
calcareous clay, in which the large bones of the Zeuglodon are found. 

19 c. daibome. This group of blue and white calcareous marls occupies but a small area in the 
state, its fossils are poorly preserved, and it imparts no obvious features to the surface of the country 
underlaid by it. 

19 b. BuratoM, ("Silioious Claiborne," of Hilgard*s Mississippi report). This group forms a wide 
and to northward ill-defined belt, northward of the Claiborne and Jackson area. Its materials are 
mostly soft yellowish or whitish sandstones and claystones, alternating with dark-tinted lignito-gsrpse* 
ous clays and sands ; sometimes unconsolidated fossiliferous sands and silicious sandstone of the 
** burstone " character ; also, highly ferruginous clays. Northward it passes insensibly into 
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New Orleans. 
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\ 20 b.PQrt Hudson. 


52 


Bay St Louis, 


f 20 c. Alluvial, " 
1 20 b. Post Hudson. 


Miss. 
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Halpin. 
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Pass Christian. 
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Gary. 
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Mississippi City. 
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Rolling Fork. 


« 
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Ocean Springs. 
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Anguilla. 
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Scranton. 


l( 


288 


Nitta Yama. 
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Mobile. 
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liOnisTille, New Orleans A Tezui B. B. 


<« 


Baton Rouge 


to Memphis. 
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Coleman. 
Duncan. 
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Baton Rouge. 


r 20 c. Loess over 20 b. 
\ Port Huron. 
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Bobo. 
Clarksdale. 


« 8 7 
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Slaughter. 
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Lnla. 


{< 


113 


Ethel. 


it 


415 


Tunica. 


« 


122 


Wilson. 


f 20 a.Orange Ld. over 
\ 19 b. Port Hudson. 
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440 


Robinsonville. 
Walls. 




186 


Centreville. 
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( 20 c. Loess over 20 a. 


144 


Gloster City. 


({ 


442 


Lakeview. 


Orange Sand and 
( . 19 a. Eocene. 


152 


Day's. 
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160 
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Enoxville. 
Hamburg. 
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« > 
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Memphis. 
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Harriston. 


(( 


Grand Gnlf A Port Gibson Ratlroad. 
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Hays. 


20 0. Loess. 
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Port Gibson. 
Aliens. 
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Grand Gult. 


r 20 c. Loess, 

\ 19 f. Grand Gulf. 


222 


Yokena. 


{{ 




Port Gibson. 
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227 
235 


Warrenton. 
Vicksburg. 


" over 19 Eocene. 

a rii 80 8 








. 



19 a. La Qra-ngeor Lignite (" Northern Lignitic " of Hilgard), which underlies all of the northern part 
of the state oatside of the Cretaceous area, itself mostly covered bv the Orange Sand. It consisui of 
mostly dark-tinted shaly clays, interstratined with grav sands and lignite beds of some economic im- 
portance; shows a few marine outliers showing near relation to the Burstone, or more probably to the 
" Woods Bluff" beds of Alabama, the base of the Eocene Tertiary^ 
18. Oretaceons. 

18 d. Eipley Oroup is composed pf hard crystalline limestone, the highest strata and bluish 
micaceous marls more or less sandy below. The country suddenly becomes hilly and broken as you 
enter this formation. It is a hard, sandy limestone, with strata of blue shale marl between, and one of 
heavy gray calcareous clay on top. 

18 c The Rotten Limeetone is an important formation 700 to 1,000 feet thick in the southwest, and 
thinning down in the northeast to 70 to 100 feet at the Tennessee line. The material is of great uni- 
formity, a soft, chalky rock of a white or pale bluish tint, with a very little sand. When the rotten 
limestone appears on the surface it appears white or yellowish white, and preserves the same tint 
from 2 to 18 feet deep. Below that it is often bluish gray, which, when wet, looks quite dark. These 
white clay marls or soft limestone form a level or gently undulating surface with a heavy calcareous 
soil in the Prairie Region proper, and comprises some of the best land in the State. 

. 18 b. Tombigbee sand has as its prevalent material a fine grained micaceous sand, usually of a 
greenish tint, but not unfrequently gray, bluish, black, yellow, and sometimes even orange red. The 
region is hilly and sandy and the soil generally inferior. 

18 a. Butaio. The territory occupied by this formation offers no strikins characteristics in Mis- 
sissippi, by far the larger portion of it being covered thickly by the Orange Sand. It consists of un- 
consohdated siuids and dark-tinted clays. 

14. The Sub-Garbonif»rous occupies a very small territory in the northeastern section of the 
State adjoining Alabama, and its geological relations can hardly be satisfactorily studied in Missis- 
sippi. 

The Cretaceous and Tertianr formations of Mississippi are rich in fossils and afford favorite local- 
ities for the palsdontologist. The geology of Mississippi may become important in the study of the 
vast, almost unknown region between the Misnissippi River and the Sierra Nevada, where the same 
formations seem to prevail. In this connection see Mr. Loughridge's notes on the Indian Territory 

The foregoing descriptions of the sub-divisions of the Cretaceous, Tertiary and Quaternary 
apply to these formations m the adjoining States of Tennessee, Alabama and Iioui8iaaa» J. M. 
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LIST OF THE GEOLOGICAL FORMATIONS IN LOUISIANA. 



GXKEBAL TaBLK. 


LouinxNA Formations. 


Gknxbai. Tabu. 


LomsiAxiA F0BMAT10K8. 


20. QUATEBNABT. 


20 d. Alluvium. 
20 c. Bluff or Loess. 
20 b. Port Hudson. 
20 a. Orange Sand 
or Stratified Drift. 


19. Tebtiaby. 


19 f. Grand Gulf 

Miocene. 
19 a. Eocene. 




18. Cbetaceoub. 


18. Cretaceous. 



General Geological Note on Louisiana. 

Louisiana is not wholly alluvial, as is the general Impression ; only about one-half of the State, 
in fact, belonging to the alluyium of the Mississippi and Bed Rivers and to the marsh resion of the 
coast. A considerable portion of this, too, is older than the present river channels. Such is the 
case with the greater part of the ** buck-shot " soils, where certain strata of dark colored clav come 
to the surface. These clays underlie the entire plain from the Gulf coast as high as Mempnis and 
Shreveport at depths of irom one to forty feet, and are the older portions of the Champlain formation, 
most definitely exhibited at Port Hudson Bluff, 20 b. 

Next above and north of these prairies occur the beds of sand and gravel belonging to the 
" Stratified Drift," capping the higher ridges all over the upland portion of the State. It is the 20 a. 
Oranee Sand. 

Tne next formation is the 19 f. "Grand Gulf "jgroup of the Tertiary formation, blue, green and 
white clays, clay stones and clay sandstones, rising into high ridges as we advance northward, and 
forming a promment hilly belt across the State. 

Northward, again^of this transverse ridge we find a narrow belt of the calcareous marls and lime- 
stones of the Marine Tertiary, 19 e. Vicksburg and 19 d. Jackson groups approaching the surface. 

In northwestern Louisiana fossiliferous rocks, mostly ferruginous ana red, or sometimes calca- 
reous of Upper 19 c. Claiborne or Lower 19 d. Jackson of Tertiary age, are found and known as the 
Bed Lands. The upper portion of the ridges is composed of or capped by the irregularly bedded 
sands of the 20 b. Stratified Drift. 

See the descriptions of the formations in the Mississippi chapter.— JFVom B. W. HilgardTa Cotton 
Report. 



Ms. 



I^onlsville & NashTllle Bailroad. 

New Orleans & Mobile Division. 



Alt. 




6 
9 

13 
20 
26 
31 

36 

40 
45 
48 
62 



New Orleans. 
Pontohartrain Ju 
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Micheaud. 
Chef Menteur. 
Lake Catherine. 
Rigolets. 
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Claiborne. 
Toulme. 
Waveland. 
Bay St. Louis. 

(Continued in Mississippi.) 
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20 c. Alluvium. 
20 b. Port Hudson. 



Cincinnati, New Orleans A Texas Pacific 
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New Orleans. 

Lake Shore. 
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Cincinnati, New Orleans & Texas Padfle 
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Pearl River. 

Nicholson. 

Mitchell. 

Highland. 
Derby. 
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20 d. Alluvium oyer 
20 b. Port Hudson. 
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20 a.Orange S'd over 
19f.G'dGulfMioo. 






niinoia Central Railroad. 

(Chicago, St. Louis & New Orleans Diriflion.) 
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68 
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New Orleans. 

Kenner. 

Manchac. 

Ponchatoula. 

Hammond. 

Amite. 

Tangipahoa. 

Osyka. 
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20 c. Alluvium over 
20 b. Port Hudson. 
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20 b. Port Hudson. 
20 a. Orange S'd over 
19f.G'dGulfMioc. 
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(Ck)ntinued in Mississippi.) 



^ By Prof. E. W. Hilgard, Berkeley, Gal., late State Geologist of Louisiana ; but, owing to the dis- 
tance, he was unable to correct the proof sheets. 
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New Orleans. 
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Harvey's Canal. 


« 


66 


Whitehall. 




19 


Davis. 


<« 


71 


Southwood. 
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Slaughter. 
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New Orleans. 
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Thibodaux. 
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260:Marthaville. 


19 a. Eocene. 
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Terrebonne. 
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270;Sodus. 


<( 
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Houma. 
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288; Mansfield. 
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Tigeryille. 
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303;Gloster. 
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73 


Boeuf. 
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M 


80 


Morgan City. 
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328,Shreveport. 


20 d. Alluvium. 
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Berwick. 
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Greenwood, 


19 a. Eocene. 
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Franklin. 
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Jonesville. 
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Jeannerette. 


20 b. Port Hudson. 


360 Scottsville. 
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New Iberia. 

Lafayette. 

Grand Coteau. 
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Washington. 
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19 a. Eocene. 

20 d. Alluvium. 
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New Orleans. 
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Algiers. 
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Cheniere. 
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Terrebonne. 


it 
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Forksville. 


19 a. Eocene. 
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Morgan City. 
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89 


Calhoun. 
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101 


Franklin. 
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93 


Averitt. 


n 


125 


New Iberia. 


20 b. Port Hudson. 


97 


Choudrant. 


tl 


144 


LaFayette. 


{{ 


105 


Ruston. 


tt 
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Estherwood. 
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110 


AUengreene. 
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184 


Jennings. 


il 


114 


Simsboro. 


« 


206 


Pine Grove. 
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122 


New Arcadia. 
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Sulphur Mine. 


f 20 b. PtHudson over 
\ 19 a. & 18 Creta. 
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Minden Junction. 
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Haughton. 
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Edgerly. 


<( 
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Shreveport. 


20 d. Alluvium. 
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General Nee on the Qeology of Florida* 

^6 first intimAtiOii giyen to the acientfflc world of the trae geoloey Of Florida was bj 
Dr. Eugene A. Smith In hli report apon the ** Soils of the Ck>tton Region *' in Vol. VI. of the U. S. 
Oeosoa of 1880. The western, northern and middle highland regions mostly occapied his attention. 
To him is dae the dlsoovery that the oldest rocks of the Peninsula are of the dirision of the 
Eocene, known in Alabama and Mississippi as the Vicksburg Formation. In 1885, the U. S. Geo- 
logical Survey prosecuted some work in Florida, princiiMklly mr the collection of Tertiaxy fossils, 
and the observations there made, so &ras published, (see Article in "The American Journal of 
Soienoe,'* October, 188& by L. C. «fohnson,) show that the Eocene Axis is quite narrow, and not 
manifest by outcrops further south than Sumter County : by some of its enects It is traceable to 
Polk Oonnfy. It is the basis of the ** Interior Basin." The next and the most extensive develop- 
ment was called the ** Waldo,'* firom the place where the most abundant and decisive fossils were 
found. This has proved to be Miocene. Most of the phosphatic rocks belong to it It is also the 
basis of the Lake region and of the " High Hummocks." It reaches the ** Trail Rid«e " and high- 
lands of the eastern slope, and occupies the western slope to the Gulf as &r south as l^mpa. 

The greater part of the St. John's River country is Pliocene, with much that is eyen later. 
The Jacksonville Formation, exposed at the water works, has been assigned to the Pliocene; while 
the **eoehina" of St. Augustine and the marls of Indian River belong, probably all of thena, to Post 
Pliocene times. The phosphatic rocks of Black Creek and of Enterprise — ^perhaps on insufficient 
grounds— are supposed to belong to the Jacksonville Formation. 

In 1887, Prof. Angelo Heilpiin. in a " Report of a Visit to the Southwest of Florida ** decided 
the formations at Tampa to be Miocene, south of that, as &r as explored and definitely settled by 
fossils. Pliocene. The actual coast and coral ree& and islands must be later. 

The underlying limestones in many sections of the state have been dissolved in an irregular 
and often femtastio manner, producing sink holes, underground channels and numerous ponds and 
lakes. 

The soils on the immediate surfkce of the country consist mainly of such sands as would be 
left by a receding ocean. In some places these are drifted into dunes, such as the high ** Trail 
Ridge" and its continuations east, and the lower sand dune hills westward, which overlook the 
Hummock region^ and separate it from the "Interior Basin.'* Probably the clays and "red lands'* 

fenerally are derived, by disintegration and leaching from Miocene rocks. The interior ** High 
[ummocks" are Miocene, or a (ew to the north Eocene, and the "Low Hummock" of the coast 
Pliocene or later. 

The elevations of the hiehest ridges seldom exceed two hundred feet, whilst the Interior Basin 
and highest of the hills of the western region are not often much over one hundred feet, while the 
lower part of the state, south of Polk County, has an average elevation of only about thirty to forty 
feet above low tide. 
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Pensacola. 
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Westyille. 

Caryville. 
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Chattahoochee B. 

River June. 

Chattahoochee. 

Quincy. 

Midway. 

Tallahassee. 



Ferrello. 
St. Marks. 



Chaires. 
Lloyd's. 
Drifbon. 



Monticello. 



Ancillo. 

Greenville. 

Madison. 

Lees. 

EUaville. 

Live Oak. 

Houstown. 

Welbom. 

Dowlings. 

Lake City. 

Olustee. 



19 a. Eocene. (?) 

19 b. Miocene. (?) 
tt 



tt 



19 a. Eocene. 
19 b. Miocene. 



it 

tt 
tt 

it 

tt 



19 a. Eocene. 

19 b. Miocene. (?) 



« 



(( 



19 a. Eo. (Vicksburg.) 



tt 



19 b. Miocene. 
tt 



S6» 



tt 
u 



1. By Mr. Lawrence C. Johnson of Meridian, Miss., Assistant Geologist U. S. Geological Survsy. 
The survey of the state was not completed by Mr. Johnson when he ceased work in that field, for 
which reason, or because the superfTcial deposits render the boundaries of the formations unoeiw 
tain, he assigns many of the stations with a ?, denoting the probable formation. 
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Vloxida Central and Western Railway. 

Ms. OonHnutd, Alt. 



172 

181 
190 
192 
208 
208 


12 
23 



84 
41 
60 
59 

60 

88 
89 



108 
122 



Sanderson. 
DarbyviUe. 
Baldwin. 
Clark*8 June. 
Waycross June. 
Jacksonyille. 



Jacksonville. 
Hart's Road. 
Femandina. 
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Hart's Road Jc. 

Italia. 

Callahan. 

Dutton. 

Brandy Branch. 

Baldwin. 

Maxville. 

Highland. 

Lawtey. 

Temples. 

Starke. 

Waldo. 

Fairbanks. 

Gainsville. i" 

Arredondo. 

Archer. 

Bronson. 

Otter Creek. 

Rosewood. 

Cedar Key. 



108 
122 

134 



147 
151 
163 



190 
201 



Waldo. 

Hawthorne. 

Lockloosa. 

Citra. 

Sparrs. 

Anthony. 

Silver Spring Jo. 



Silver Spring. 



Ocala. 
Lake Wier. 
Wildwood. 
Panasoffkee. 
Withlacoo'ee. 



Leesburg. 
Tavares. 



19 b. Miocene. 



tt 



19 0. Pliocene. (?j 



« 
« 

u 
« 

tt 

a 
<i 
it 
(( 

M 

tt 

tt 



10 
10 

so 

45 

47 
67 



19 b. 
19 b. 



210 

Miocene. (?) i*o 
Miocene. 



(4 



150 



*t 
« 



19 b. 
19 a. 

19 b. 



160 

[VioksVg. 

Mio. underFd by 

Eocene. 
tt 

Miocene. 
(( 

If 



19 a. 
19 b. 



19 a. 
19 b. 



4< 

tt 
tt 
tt 
tt 
tt 
tt 

Eocene. 
(( 

Miocene. 
(« 

tt 

(< 

Eocene. 

Miocene. 



70 
70 
37 
10 
13 
10 

160 

160 

63 



73 

89 
100 



Green Gove Springs and Melroee. 



Green Cove Spgs. 
Sharon. 



19 b. Miocene. (?) 



Jaokftonviile^ St. Augustine and Halifax B. 





3 

16 

19 

28 

i! 
52 

45 
48 



Jacksonville. 

Phillips. 

Bayard. 

Olarkville. 

Sampson. 

St. Augustine. 



Tocoi. 



Smith's. 
Middleton. 



19 0. Pliocene. 
tt 

tt 

tt 

ft 

tt 

19 b. Miocene. (T) 
19 c. Pliocene. 



Jaoksonvllle, St« Angnsttne and Halifax B*. 

Mb. ContCntMd. Alt. 



54 

56 

59 

69 

81 

89 

97 

120 

123 

126 



Olds. 

Merrifield. 

Pattersonville. 

Palatka. 

Velvi^g^n. 

Dinner Isle. 

Windemere. 

Ormond. 

Holly Hill. 

Daytona. 



(?) 
19 b. Miocene. (?) 



tt 



tt 



19o Pliocene. 
tt 

a 

tt 

tt 



Florida Southern Railway. 




18 
40 



50 



49 



49 
67 
72 
88 

96 
106 

185 
146 



106 
120 
122 
126 
129 



120 
124 

127 
129 
145 



185 
179 
192 
204 
241 
261 
261 
268 



Palatka. 

Interlaken. 

Rochelle. 



Gainsville. 



Micanopy. 



Boardman. 

Roddick. 

Ocala. 

Ocklawaha. 

East Lake. 

Conant. 

Leesburg. 

Dragen Juno. 

Pemberton Fe'ry. 

Brooksville. 



Leesburg. 
Ft. Mason. 
Eustis. 
Tavares. 
Lane Park. 



Ft. Mason. 

Umatilla. 

Altoona. 

Pittman. 

Astor. 



Pemberton Fe'ry. 

Lakeland. 

Bartow. 

Ft Meade. 

Arcadia. 

Ft. Ogden. 

Cleveland. 

Punta Gorda. 



19 b. Miocene. (?) 
<t 

19 b. Miocene. 



it 

19 a. Eocene. 

19 b. Miocene. 
tt 

It 

19 a. Eocene. 

19 b. Miocene. 
tt 

tt ' 

tt 

19 a. Eocene. 
19 b. Miocene* 

tt 

tt 

it 

tt 

tt 

tt 
tt 
tt 
it 
tt 

19 a. Eocene. 

19. b. Miocene. 
« 

(( 

u 
tt 
tt 
tt 



Orang:e Belt Railway. 




15 
18 
25 
81 
61 
64 
71 
73 
76 
86 



St. Petersburg. 

Armour. 

Clearwater. 

Yellow BluflF. 

Tarpon Springs. 

Drexel, 

San Antonio. 

Blanton. 

Lenard. 

Macon. 

Tarry town. 



19 b. Miocene. 
ti 



tt 
tt 
(( 
it 
tt 
tt 
It 
tt 
tt 



(?] 
? 
? 
? 

? 



16S 



36» 
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Mb. 



Orange Belt Sailwajr.->Cbj»MntMcI. 



Alt 



91 
101 
106 
108 
116 
117 
128 
183 
138 
144 
145 
lis 



Cedar Hammock. 

Sheridan. 

Clermont. 

Minneola. 

Killamey. 

Oakland. 

Lakeville. 

Forest City. 

Groveland. 

Paola. 

Sylvan Lake. 

Monroe. 



19 b. Miocene. (?) 



« 
«4 
4< 
ti 
€1 
H 
€( 
U 
<( 
« 



Jaoksonirille^ Tamps and Key West. 




4 

10 
14 
:20 
2S 
29 
:34 
41 
46 
56 
€3 
-64 
•67 
72 
■78 
S4 
92 
94 
108 
113 
119 
125 



4 

11 

:24 

40 



6 

18 

29 



Jacksonville. 

Edgewood. 

Black Point. 

Orange Park. 

Black Creek. 

Magnolia. 

Green Cove Sp's. 

Walkill. 

W. Tocoi. 

Bostwick. 

Palatka. 

Buffalo Bluff. 

Satsuma. 

Sisco. 

Como. 

Denver. 

Seville. 

Eldridge. 

Barbersville. 

Deland Jc. 

Orange City Jc. 

Enterprise Jc. 

Sanford. 



Enterprise Jc. 

Enterprise. 

Osteen. 

Maytown, 

Titusville. 



Sanford. 
Paola. 
Sorrento. 
Tavares. 



19 0. Pliocene. 



4< 
if 

U 
« 



(4 



(?) 



19 b. Miocene. (?) 



tt 
<( 
(( 
44 
44 



19 c. Pliocene. (?) 



« 



{( 



t< 



u 



tt 



tt 

4( 



ti 



«< 



tt 



ft 



19 b. Miocene. (?) 

44 

19 c. Pliocene. (?) 

44 

19 b. Miocene. 

44 
4t 

44 



South Florida Bailroad. 




10 
22 
«4 
40 
^7 
-68 
72 
83 
115 
124 



Sanford. 

Long wood. 

Orlando. 

McKinnow. 

Kissimmee. 

Davenport. 

Bartow Jc. 

Auburn Dale. 

Lakeland. 

Tampa. 

Port Tampa. 



19 b. Miocene. 



44 
44 
(I 



19 c Pliocene. (?) 
19 b. Miocene. (?) 



44 
fl 
ft 
<4 
(4 



Sa 

Mb. 



Florida A Western 

Gainesville Line. 



ray. 

Ail 



130 

163 
171 
179 
190 
203 
216 
249 



Duponty Ga. 
Jasper. 
Suwannee. 
Live Oak. 
McAlpin. 
New Branford. 
Ft. White. 
Gainesville. 



19 b. Miocene. 



44 

19 ft. Eocene. 
ft 

44 
44 

19 b. Miocene. 

44 



Pemberton Ferry Branch. 




23 

43 
56 



Pemberton F*y. 
Richland. 
Lakeland. 
Bartow. 



19 a. Eocene. (?) 
19 b. Miocene. 



44 
44 



Sanford and Indian River Bailroad. 





18 




19 
22 



Sanford. 
Lake Charm. 



Lake City. 
Lake City Jc. 
Ft. White. 



19 b. Miocene. 



44 

44 
44 
44 



Jacksonville Division. 



211 
246 
251 
267 
267 
280 



Waycross, Ga. 

Folkston, Ga. 

Borlogne. 

Hilliard. 

Callahan. 

Jacksonville. 



19 b. Miocene. (?) 
19 c. Pliocene. (?) 

<4 



« 
4( 
44 



Jacksonville and Atlantic. 




17 



Jacksonville. 
Pablo Beach. 



19 c. Pliocene. 
20. Quaternary. 



Atlantic and Western. 





1 

3 

26 

28 



Blue Spring. 
Orange City Jc. 
Orange City. 
Glencoe. 
New Smyrna. 



19 b. Miocene. (?) 

■44 

19. c. Pliocene (?) 

44 

19 c. Plio. or 20. Quai 



Western Railway of Florida. 




10 
15 



Green Cove Sps. 
Sharon. 
Belmore City. 



19 c. Pliocene. (?) 

44 

19 b. Miocene. 



Silver SpringrSy Ocala and Goli^ 




25 

48 



Ocala. 

Dumeelton. 

Homosassa. 



19 b. Miocene. 

44 
44 



(t) 



Tavares^ Apopka and Golf. 



Tavares. 



23 



Waits Jc. 



29, Clermont. 



19 b. Miocene. 



44 
44 



Jacksonville, ]IIayport and Pablo. 





8 
16 



Jacksonville. 
Cohassett. 
Burnside Beach 



20,Mayport. 



19 c. Pliocene. 



«( 



20. Quaternary. 



44 



KENTUCKY. 
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Kentucky.^ 



GEOLOGICAL FORMATIONS FOUND IN KENTUCKY.' 



d* Alluvium. 
!0 c. Bluff or Loess. 
!0 b. Port Hudson. 

a. Gravel (equivalent of Qrange Srnd 
of Tennessee). 


10 c. Black Shale. 
9 c. Corniferous. 


5 c. Niagara. 
5 b. Clinton. 


9. Tertiary, Lower Eocene. 


r4Ci* Upper. 
4 c. Hudson River. -j 4 c' Middle 

l4c.i Lower. 
4 a. Trenton. 


B. Cretaceous, J^ipley. 

4>. c. Upper Coal Measures. 
4 b. Lower Coat Measures. 


4 a. Millstone grit. 


3a.Chazy. 


3 c. Chester. 

3 b. Upper Sub-Carboniferous. 

3 a. Lower Sub-Carboniferous. 



By John R. Proctor, Director of the Kentucky Geological Soirey. 
The ' • '' ' " ' '• -" — 



2. The geological survey is in progress, and the iTormations of the State not fully determined. 

3. Xowim^e, the metropolis of Kentucky, very interesting to the geologist At this point the 
>hio Riyer falls 28 feet oyer ledge of Corniferous and Niagara limestone. At low water the limestoiia 
s exposed over a wide area,and discloses the finest collecting ground for corals in this countrj* 
;eyeral large collections of Devonian and Upper Silurian corals are owned in Louisville. 

6. Cineinnati. As to ancient glacial dam at Cincinnati, see Note 62 Ohio, 76 Indiana, 62 Wesi 
Virginia. . 6. F. WaxoHT. 

6. Bagdad* About six miles to the south of this place can be seen an isolated hill capped with 
Niagara limestone. This hill is about 1,250 feet above the level of the sea, and the Niagara is foondL 
lere at a greater elevation than elsewhere in the State. 

7. BtiMon, In descending the hill to Benson the road passes through the Middle Hudson. 

8. Frankfort. Hills around Trenton, the Birdseye limestone reaches up the bulk of the Kei^ 
acky River as high as the tunnel. Good collecting ground for Trenton fossils. 

9. SprifMt Station, Near here are some ot the most celebrated stock farms. They are on the 
t o.) Lower Hudson River formations. 

10. Payiu't. Stage from here to Georgetown passes through some of the most beautiftil lands of 
he Blue 6rass region. 

11. CMeffrttro. This place is at the base of Muldrow's Hill, the road ascends this hill between 
his point and Elizabeth town. This hill extends around central Kentucky, from the mouth of Salt 
Liver on the west to Lewis County on the east, retainine for its entire length the same geol<M0cal 
ormations, viz.: Black shales (10 o.) at base, and Waveny sandstones and shales (13 a.), and upper 
lub-Carboniferous limestone (13 b.) In Madison County the hill attains its greatest height (1,660 feet 
,bove sea), where it is capped with the Carboniferous conglomerate, having a workab^ bed of sul>> 
onglomerate coal. The Chester (13 c) is also present in this portion of the hill. It is there known 
s Big Hill. Muldrow*8 hill represents the retreiMing escarpment of the rocks formerly extending 
ver central Kentucky. Siliceous remains of these Fu»ozoic rocks have been found scattered ovor 
be uplands of central Kentucky, and have been by some erroneously classed as elacial drift. 

12. Elizahethtoum. County town of Hardin County. St. Louis Qroup of Sub-Carboniferous 
Lxnestone. 

18. Mumfordtvitte. County town of Hart County. The road crosses Green River at this point. 
7he high hill on south side of river is capped with CSiester sandstone, as are also the hills lo the left 
i road Detween Cave. City and Glasgow Junction. 

14. Glasgow Junction. Branch road to Glasgow. This is the nearest station to Mammoth C3avet. 
leveral beautiful caverns in this neighborhood. All of these caverns are in the St Louis limestone, 
,nd some of them reach up to the Chester sandstone which caps the hills seen to the north of the 
oad from this point to Bowling Green, 41 miles, all the drainage being subterranean. 

16. BiMoling Oreen. County seat of Warren County. Road crosses the Big Barren Riyer at 
his point. Boats run flrom here to Evansville, on the Ohio River. 

16. Franklin. County seat of Simpson County. The division between 13 a. and 13 b. is not 
ar from this plAce. Geolognr of county not yet studied in detail. 

17. HopkintviUe. County Seat of Christian County. Surrounded with very fertile lands. This 
iounty produces more wheat and tobacco than any countyin the State. The oest lands in this and 
xljoining counties are not excelled by any in America. The superior body of land beginningnear 
Imith's Grove, in Warren County, and comprising a portion of Warren, Simpson. Logan. Todd, 
IJnristian, Trigg, Caldwell and Lyon, is the largest body of all stood land with which the writer han 
»ny acquaintance. The Western State Asylum for the Insane U located near Hopkinsville. 
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IiOvlCTllto * Ka«h^lll« Ballroftd. 

Mb. (LouiavUl«,ClncimiAtl j^ Lexington Div.) Alt 



10 

12 

16 

27 

88 

86 

41 

64 

66 

66 

70 

76 

84 

89 

98 

106 

109 

109 

110 



LonisTUle.* 

Onnsby'B. 

Anchorage. 

Pewee Valley. 

La Grange. 

Pendleton. 

Sulphur. 

Gampbellsburg. 

English. 

Worthville. 

Sparta. 

Glencoe. 

Elliston. 

Verona. 

Walton. 

Independence. 

Wilder'8. 

S. Covington. 

Newport. 

Cincinnati.^ 



r 10 c. Black Slate, 9 
i c. Comiferous, 6 c. 
( Niagara, 4. Trenton. 

9 c. Comiferoufl. . 
6 c. Niagara. 
6 b. Clinton. •«<> 

4c.» Up. Hudson. •»» 

U 891 

U 9 04 
it 

it 486 

(( 506 

«4 650 

l( 598 

« tfO 

tt 92 7 
it 



it 
ti 
tt 
it 



68f 
528 



(Lexington Division.) 



27 
32 
86 
40 
44 
49 
62 
69 
66 
76 
79 
83 
87 
94 



La Orange. 

Jericho. 

Smithfield. 

Eminence. 

Pleasantville. 

Christianburg. 

Bagdad.^ 

Benson. 7 

Frankfort. 8 

Spring Station.' 

Midway. 

Payne's. 10 

Yamallton. 

Lexington. 



6 b. Clinton. ••<> 

4 c.* Upper Hudson. 
tt 



tt 
it 
tt 

it 



4 c.i Lower Hudson. 

4 a. Trenton. 

4 c.^ Hudson River. 



tt 
tt 



946 



(Shelbyville Division.) 



12 


Anchorage. 


9 c. Comiferous. 


17 


Eastwood. 


5 c. Niagara. 


23 


Simpsonville. 


4 c.« Upper Hudson. 


80 


Shelbyville. 




88 


Finchville. 




42 


Normandy. 




47 


Taylorsville. 




67 


Bloomfield. 





liOnisTlllA * Nasl&TfUe SAllxoad. 

Ms. (Main Line.) il 





8 

18 

22 

80 

84 

42 

60 

66 

78 

81 

86 

91 

96 

100 

114 

118 

126 

134 

141 

146 

169 



186 



LouisTille.* 

S. liouisville. 

Shepherdsville. 

Bardstown June. 
Lebanon June. 
Colesburg.** 
£llzabethtown.i> 
Glennale. 
Sonora. 

Munfordsville.^ • 
Horse Cave. 
Cave City. 
Glasgow June. 1^ 
Rocky Hill. 
Smith's Grove. 
Bowling Green. 1 * 
Memphis June. 
Woodbum. 
Franklin." 
Mitchellville. 
Fountainhead. 
Gallatin. 
Edgefield June. 
Nashville. 



20 b. Loess, 
9 c. Comiferom. 
6 a. Niagara. *'' 
10 c. Black Shale. 
9 c. Comiferoua."' 
6 c. Niagara, 
6 c. Niagara. *^^ 
10 c. Black Shale. ^' 
18 a. L. Sub-Carb. " 
18 b. Up. Sub-Car.«' 



{ 



{ 



« 

tt 
tt 
it 
it 
tt 
tt 
it 
it 
tt 
it 
it 

it 
it 



ii 
«S* 
5'.f 

6!l! 
5H 
6Ci 
4(( 

St: 

7'' 



4 c. Hudson River.*" 
4a.Tren.,20b.Lo€ss"' 



(Memphis Division.) 



118 
128 
132 
148 
148 
167 
164 



Memphis June. 

Rockfield. 

Auburn. 

Russelville. 

Cave Spring. 

Allensville. 

Guthrie. 



13b.Up.Sub-Carb.5'' 

5F 



it 

tt 
i€ 

tt 

it 
a 



6ft 

5: 
Sli 



(Nashville A Bt. Louis Division.) 





47 



71 

84 

96 

102 

107 

118 

146 



Nashville. 

Guthrie. 

Trenton. 

Pembroke. 

Hopkinsville.i^ 

Crofton. 

Nortonsville.*' 

Earlington.i* 

Madison ville. 

Slaughter's. 

Henderson. 2 



13 b. Up. Sub-CarlKt 



« 

a 
a 
it 
it 



a. 



14 c. Coal Meas. «-< 
it. i' 



it 

it 



i 



{ 



20 b. Loess. * ' 
14 c. Coal MeasQrt 



18. NortonviUe. Junction Chesapeake, Ohio & Southwestern Railway &X3M here. Coal >': 
west, and coals No. 11 and 12 east of station. 

19. Earlington, St. Bernard Coal Co., one of the largest mines in the State. 

20. Henderson. Bottom lands Loess (20 b.) resting on Carboniferous. 

21. New Hope. Prosperous city. large tobacco market, fine bridge oyer Ohio River; aboni' 
miles ftom New Hope. At Coal Hollow distillery, is a fine collecting ground of the fossils Bealtr^ 
Oohimnaria Alveolata. 

22. Lebanon. County town of Marion County. Junction of Cumberland A Ohio Railroad, sc:*^ 
em division. The streams around Lebanon cut down to Upper Hudson rocks. Hills seen to so: 
continuation of Kuldrow's Hill (see Note 11). Fine localities for collecting Sub-Carboniferous fos^ 
in the hills a few miles south from Lebanon. 

23. IiUey'8. Fine collecting grounds near Riley*s Station of Comiferous fossils. 
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^ulsville & Nashville Railroad— Oon. 

(Knoxville Division.) Alt. 



Louisville.' 
Lebanon June. 
Boston. 

New Haven. 

New Hope.21 

lioretto. 
St. Mary's. 

Lebanon.' 2 

Riley 's. 2 » 

Mitchellsburg. 

Parksville.** 

Junction City. 

Shelby City. 

L Stanford. 
Rowland. 



9 



CrabOrcbard.«« 
Mt Vernon. 



Pine Hill. 



(As before). 
10 ~ 



{ 

{ 

l( 

{ 
{ 

1( 

{ 

1( 

{ 



c. Black Shale. *»» 

10 e. Black Shale, 
9 c. ComiferouB, 

5 c. Niagara. ^^^ 
5 c. Niagara, *** 
4 c. Upper Hudson. 

10 c. Black Shale. 
6 c. Niagara. *" 

9 c. ComiferouB^** 
10 c. Black Shale. 
9 c. Comiferous, 
10 c. Black Shale, 

6 c. Niagara. 
10 c. Black Shale. 

10 c. Black Shale, 
9 c. Comiferous, 
5 c. Niagara. ^°*2 
10 c. Black Shale. »» 7 

it 991 

9 c. Comiferous. 
4c. Upper Hudson.*** 



u 



{ 

la 

J Hills cc 
( 14 a. Mil 



10 c. Black Shale, 
9 c. Comiferous, 
5 c. Niagara. »«» 
13b.U.Sub-Carb.^ii» 

capped with 
Millstone Grit. 



I«oiiisville A Nashville Ballroad— Oon. 

Ms. (Knoxville Division.) Alt. 



140 
162 
166 
167 
166 
174 
181 
189 
201 



Livingston.** 
EastBemstadt'^ 

Pittsburg.2 8 

London. 

Lily. 

Woodbine. 

Rockhold. 
Williamsburg.2 9 

Jellico.3 



14 a. Millstone Grit*'* 

14 b. Low. Coal Meas* 
« 



it 
it 
it 
« 
It 



Chesapeake A Ohio Railroad. 

(Lexington Division.) 




11 

18 



83 

49 

67 

66 

83 

99 

102 

109 

116 

122 

128 
138 



Lexington. 
Pine Grove. 

Winchester. 

Hedges Station. 

Mt Sterling.* 1 

Olympia.'* 

Farmer.** 

Morehead. 

Olive Hill.** 

E. K. Junction.** 

Denton. 

Rush. 

Mean's. 

Ashland.** 

Catlettsburg.*' 
Huntington. 



{ 



a. Trenton. »*« 

« 960 

4 c.^ Lower Hudson 
River. 
4 c. 2 Middle Hud. 

4 c.* Upper Hud. 

5 c. Niagara. 

10 c. Black Shale. 

18 a. Waverly. 
u 



14 b. Coal Meas. 






/20 



964 
976 
9t4 

751 
668 
712 
752 
618 
601 
647 
62S 
644 



20 b. Loess, 

b. Coal Measure. 

544 
566 



(( 



tt 



24. Parkville. Hills to the south capped with St. Louis limestone ; fine collecting ground for 
throatotion Canadensis. A seetion may be obtained in a distance of four miles on a north and south 
le from the Trenton limestone to the top of the Sub-Carboniferous. The hills have waste of tho 
rboniferous conglomerate on top. 

25. Crab Orchard. Springs of same name located near here. Gaadi Galli found beneath the 
irniferoQs near springs. 

26. Livingston. Crossing of Bock Castle Biver. Coal mines in Lower or Sub-Conglomerate here, 
ne section of St. Loais and Chester rocks on south side of river. Quarries of finebuilding stone, 
ills on south capped with massive conglomerate sandstone. 

27. East Bemstadt. Mines in the coal above the conglomerate^ probably No. 1. The ceal from 
lese^ines and ftom Pittsburg Station, a few miles south, takes high rank in the market^ and the 
itput is increasing rapidly. It is known as " Laurel Coal." 

28. ^ttsburg. Several extensive coal mines here. 

29. WiUiamsburg. Countv town of Whitley County. Crossing'of Cumberland River. 

30. JeUico. State line. Extensive coal mines in lower measures near here. Coal of excellent 
lality. The great Pine Mountain fault can be seen a short distance soutiieast from this station. 

31. Mt. Sterling. County town of Montgomery County. Junction of the Kentucky k Sooth 
tlantic Railway. Thb hills seen to the east are a continuation of Muldrow's Hill. (See Note 11.) 

32. Olympia. Near here extensive deposit of iron ore now being mined. Ore supposed to be in 
orniferous. Clinton iron ore is also found in Bath County. 

83. Farmer. Crossing of Licking River. 

34. Olive HiU, Very thick deposit of superior fire clay near this station ; fine clay also near 
Enterprise. An excellent building stone is obtained from the Waverly sandstone along the line of 
iie road in Rowan County. 

35. BasUm Kentucky Junction. Crossing of the Eastern Kentucky Railway. The Mt. Savage 
amace is one mile east from here, and fine veins of coals No. 3 and 7. 

36. Ashland. Extensive iron manufactory. Junction of the Chatteroi Railway. Bottom lands 
joess (20 b.) resting on Carboniferous. 

37. CaUettsbwrg. County town of Boyd 0>unty. Confluence of the Big Sandy RfVer with Che 
)hio River. 

38. West Point. Crossing of Salt River. Road ascends Muldrow's Hill (see Note 11) after croee* 
ng river. Fine sections of Sub-Carboniferous rocks exposed. 

39. Orayson Springs. Celebrated summer resort; good collecting ftround for Chester fossils. 

40. LiteMeld. County town of Grayson County. Sandstone seen nere; base of Chester Group; 
lame as massive sandstone above St. Louis limestone at Mammoth Gave and elsewhere. A mile sooth 
}f here thiok deposit of marly shale, containing potash. 
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diesapeake, Ohio * Southwestern B. K. 


ClBolnntktl, New Orleans ft Tez»s Tm 
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Ms. 


Alt. 


Ms.' Railroad. 
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f 20 b. Loess, *»« 





Cincinnati. * 


4 c. Hudson River. | 





LouisYille.' 


i 10 c. Black Shale, 


5 


Kenton Heights. 


** 


! 






(9 c. 06miferous. 


7 


Erlanger.*» 


€€ 


11 


9 


Pleasant Ridge. 


/ 10 c. Black Shale, 
\13a.L.Sub-Car.**5 


14 

18 


Richwood. 
Walton. 


t€ 

U 




21 


West Point.* » 


/20 b. Loess, *io 
\ 10 c. Black Shale. 


21 
26 


Bracht. 
Crittenden. 


u 




27 


Muldraugh. 


13b.Up.Sub-Carb.'«8 


28 


Sherman. 


u 




37 


Vine Grove. 


(t 719 


32 


Dry Ridge. 


u 




47 


Cecelia. 


13 c. Chester. «»« 


36 


Williamstown. 


it 


» 


52 


Stephensburg. 


13b.Up.Sub-Carb.««2 


44 


Blanchet. 


It 


» 


62 


Big Clifty. 


13 c. Chester. »83 


46 


Corinth. 


u 


) 


67 


Grayson Sp'gs.'* 


« 70 9 


49 


Hinton. 


it 


$ 


72 


Litchfield.* 


it 710 


64 


Sadieville. 


tt 


1 


78 


Milwood. 


14b.L.CoalMeas.<»* 


60 


Roger*s Gap. 


it 


911 


84 


Caneyville. 


u 460 


63 


Kinkaid. 


u 


srj 

i 


97 


Horse Branch. 


« 527 


67 


Georgetown. 


« 


100 


Rosine. 


« 6 9 7 


71 


Donerail. 


i( 


109 


Beayer Dam. 


14c.U.CoalMea8.*«2 


76 


Sandersville. 


(( 


9<l 


118 


Rockport.** 


« 48 5 


79 


Lexington. 


4 a. Trenton. 


91% 


127 


Central City.*» 


« 


86 


Windom. 


<( 


lOK 


184 


Greenville.* • 


It 587 


87 


Catnip Hill. 


f< 


9»> 


147 


White Plains. 


« 47 7 


91 


Nicholasville. 


« 


98> 


161 


Nortonville. 


« 49 2 


96 


Wilmore. 


<i 


sr 


157 


St. Charles. 


« 5 09 


100 


High Bridge.** 


ii 


*'  


166 


Dawson. 


14 b. Low. Coal Meas. 


106 


Burgin. 


it 


99: 


180 


Princeton.** 


13b.Up.Sub-Carb.»a* 


107 


Harrodsburg Jnn 


c. « 


91' 


192 


Eddyville. 


« 487 


114 


Danville. 


(( 


9:^ 


194 


Kuttawa.** 


13 a. L. Sub-Carb. *«» 


118 


Junction City 


10 c. Black Shal( 


).''' 


209 


Calvert City. 


/ 20 0. Alluvium, *»* 
\ 13 a. Low. Sub-Carb. 


124 
129 


Moreland. 
McKinney.*' 


" & 6 c. Niag 
6 c. Niagara. 


110. 

 

103 


226 


Paducah.** 
Boaz. 


f20c.Alluvium,bluflF, 
\ gravel and loam.* • * 


136 


King's Mount.5 


f 13 a. Waverly, 


11?: 


240 


139 


Waynesburg. 


\ 10 c. Black Shale. 
18 b. St. Louis. 123 


244 


Hickory. 


« 


143 


Eubanks. 


« 


US' 


250 


Mayfield. 


« 


148 


Pulaski. 


(( 


113J 


255 


Pryor's. 


(C 


161 


Science Hill. 


ft 


113' 


259 


Wingo. 


« 


162 


Norwood. 


tt 


113- 


266 


Water Valley. 


(1 


168 


Somerset. 


tt 


8?: 


271 


Fulton. 


" BluflF loam. 


163 


Cedar Grove. 


It 


85: 



41. Rockport. Crossing of Green River. Goal mined here, and at McHenry Station (Coal No. i 

42. Central City. Extensive coal mines. Coals 11 and 12 near level of failwa^. 

43. Oremville. County town of Muhlenburg County. Deposits of limonite iron ore in county 
In Lower Coal Measures. 

44. Prinuton. County town of Caldwell County. Fine^quarries in the oolite bed of St. Loui< 
limestone near here. 

46. Kuttatoa. Near the base of St. Louis Group. Road crosses Cumberland river west of tbii 
station. Large deposits of limonite ore near here. 

46. Padtteah. County town of MeCracken County. At this point extensive deposit known s 
the Paducah Gravel Beds, affording one of the best and cheapest road materials to be found in tbi 
country. This gravel (20 a.) is composed of waste from the degraded beds to the eastward, and : 
principally quartz pebbles from the Comiferous conglomerate, and angular fragments of chert frc: 
the Lower Sub-Carooniferous rocks, with coarse, angular sand all quite ferruginous. When proper! 

fiut on streets or roads it soon cements, needs little after repairs, affording a smooth, hard roac 
t also affords a superior material for concrete. 

47. Erlanger. Glacial deposits are found on the highlands, 650 feet above the river, both soot: 
and west of Greenwood (Erlanger). A noteworthy collection of Jasper conglomerate boulders fro: 
Lake Superior occurs on the road to Burlington, three miles west of^ Florence. G. F. W. 

48. High Bridae. Crossing of Kentucky River. Bridge, 875 feet above water. Cliffy compose 
of Birdseye and Chazy limestones. 

49. McKinnev. The Upper Hudson is crossed between Moreland and McKinney*s Station. 

50. King's Mountain. Tne tunnel south of King^s Mountain 4,000 feet long. Is in the Waverl 
•bales. King's Mountain is a continuation of Muldrow's Hill. (See Note No. 11.) The hills here ai 
capped with the St. Louis limestone. 
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Cinolnniktl, New Orleans * Texas Paoiflo 
Ms. Kallroad— Cbn. Alt 



165 
167 

170 
176 
179 
182 
187 
194 
198 



Bumside.** 
TatesTille. 
Sloan's Valley. 
Greenwood. 
Cumberland Fall 
Flat Rock. 
Whitley. 
Pine ^ot 
State Line. 



770 
874 
« 914 

14b.L.Cl. Meas. ii'* 

52 <( 1245 

(( 12 9 6 

« 1840 

« 1415 

« 1845 



13 b. St. Louis. 



8. 



Cliesapeake & Ohio Railroad. 

(Kentucky Central Division.) 




14 
21 
24 
28 
39 
60 
53 
66 
72 
79 



Covington. 

Visalia. 

Morning View. 

Demossville. 

Butler. 

Falmouth. 

Boyd. 

Berry. 

Cynthiana. 

Shawhan. 

Paris. 



86 
89 
99 

79 
96 
106 
118 
122 
133 
144 
161 



Hutchinson. 

Mmir. 

Lexington. 



Paris. 

Winchester. 

Boone. 

Richmond. 

Argenta. 

Paint Lick. 

Lancaster. 

Rowland. 



4 c. Hudson River. 



« 

(I 
It 
II 
II 
it 
tt 



640 

700 
840 



II 
II 

4 a. Trenton. 



867 



4 c.i L. Hudson R. «*« 

it 964 

4 c' Up. Hudson River 

4c.2Mid.Hud. R. 9 2* 
II 

4c.8Up.Hud8onR.'»2 

it 997 



II 
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Kentacky Central Railroad* 

(Northern Division.) 



• •••• 


Lexington. 
Muir. 


4 a. 
4 c. 


Trenton. 
Hudson River. 


79 


Paris. 






88 
96 


Millersburg. 
Carlisle. 
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Ewing. 
Johnson. 
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Maysville. 
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840 



Ms. 



Kentaoky Central Railroad- 

(Knoxville Division.) 



■Cbn. 
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9 
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25 
38 
48 
61 
68 
65 
72 
75 



Paris. 

Austerlitz. 

Winchester. 

Riverside. 

Richmond. 

White's. 

Berea. 

Conway. 
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Link's. 

Livingston. 



4 c. Hudson River. 
It 

4 c* Lower Hudson. 
II 

4 c* Upper Hudson.. 

(i 

10 c. Black Shale. 

13 a. Waverly. 

II 

II 
13 b. St. Louis^ 
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Wattersville. 
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6 c. Niagara. ®»* 

10 c. Black Shale, 
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10 c. Black Shale. »«» 
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(I 
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61. Bunmde. Crossing of Cumberland River. 

52. Oumberland FdUa. A few miles ftrom railway, perpendicular fall of Cumberland River of 6a 
feet, over the Carboniferous conglomerate. Beautiful scenery and excellent fishing. 

53. This railroad runs through the heart of the Kentucky division of the Hanging Rock Iron 
Region. On the line of the road all of the coals are to be found, ftrom No. 1 to No. U, and most of tha* 
iron ores. 

54. Biverton, No. 1 Coal near water level. 

66. WorihmaUyn, No. 3 Coal in the hills, about 150 feet above grade of road. 
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niinols Central BftUxoad. 
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Cairo. 

East Cairo. 

Wiokliffe.«« 

Bardwell. 

Arlington. 

Clinton. 

Fulton. 
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20 AIluT. oTer •>* 
Port Hudson. 

20.Quater. loam.sso 
and gravel OTer"<^ 
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Cairo. 

2 East Cairo. 
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18 Berkeley. 
23 Columbus.** 
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Moscow. 
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20. AUuY. over •*» 
Port Hudson. >" 
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and gravel over* • • 
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Mount Sterling.* ^ 


4 c.* Upper Hudson. 


Spencer. 
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Johnson's. 
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PoUard's. 


tt 


Heges. 
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Chamber's. 


6 c. Niagara. 


Cornwall. 


4€ 


RothwelL 
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Frenchburg Jc. 


10 c. Black Shale. 



BvansvUle* OweniAwro ft NashTiUe R. R. 



O,0wensboro. 
7 'Sutherland. 
16 Riley's. 



21 
27 
85 



Livermore. 
Stroud's. 
Owensboro Juno. 



14.Carboniferous. 

« 
M 
M 



66. JirgiUiU. Near site of Old Argillite Furnace, probably the oldest iumace in tne Hanging 
Hock Iron Region, erected in 1822. About three miles east of station Is the Pennsylvania Furnace, 
«nd three miles west the BuflUo Furnace. 

57. Hunntwell. Hunnewell Furnace located here ; also the machine and repair shops of the 
iraiiroad. Mines of No. 8 and No. 4 C!oaI, the latter known as the Hunnewell Cannel CoaL 

68. Hopew^. Theformer site of an old furnace of that name. 

69. JPaetolui, The former site of an old fiimace of that name. 

GO. Oray$on, The county seat of Carter County. Coals No. 2 and No. 8 are foand here. Iron 
Hills Furnace, the largest charcoal furnace in this section, is situated about eight milea northwest 
irom Orayson, where also is the celebrated Lambert Ore Bank, a local deposit 14 leet 10 inches thick, 
-of great value. Thirteen miles west of Orayson are the celebrated Carter Caves, situated in the St 
Louis group of the Sub-Carboniferous limestone. These caves and the wild scenery of Tigart Vat- 
ley, surrounding them, are well worth visiting. 

61. ML Savage. Near here is Mt Savage Furnace, and fine veins of ooals No. 8 and No. 7, the 
latter known as the Coalton Ceal. 

62. WiUard, At Willard are the ores and coal mines of the Bellefonte ft Etna CSompany of Iron- 
^n, Chio. Most of the coals are represented in this vicinity. 

63. Peaeh Orchard, Extensive mines. Coal No. 8. 

64. Widdiffe, County seat of Ballard Ck>unty. The railroad Just south of this passes at the took 
•of an exposure of lignite three feet thick. 

65. Ck>lumbut. The town lies at the foot of river bluffs, 120 feet high, showing Quaternary and 
Tertiary strata. Port Hudson clays exposed beneath Alluvium in river bank at low water. 

The Quaternary gravel ax^d brown foam beds, that cover almost the entire region lying between 
the Tennessee and Mississippi Rivers, are very generally underlaid by black and blue olays of the 
lignitic group of Eocene Tertiary. These clays have, in and near Padueah, been penetrated to a 
depth oxioo leet. Cretaceous sands and olays underlie the Quaternary thirty-five miles .southeast 
of Msy field. 



Errata for Kentucky. 

In note 20 and 21. The first line of 21 belongs to 20, Hend§non, 

In note 46, Padueah. Corniferous conglomerate should be Carboniferous oonglomerate. 

Id the Chesapeake, Ohio A Southwestern R. R. the geolosrical formation of Calvert City and 
{>aducah should be **20. Quaternary, Port Hudson.'* That of Boas, et a2.» to Fulton, should be *'90. 
<^uatemary gravel and loam over Eocene Tertiary." 

The elevation of Princeton should be 624 : Calvert ci^, 361 ; and Padueah, 841 feet. The 

ith of Padueah and east to Elisabethtoi 



«rror efiidots the elevations of all stations soui 
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Tennessee.^ 



LIST OF QEOLOQICAL FORMATIONS FOUND IN TENNESSEE: 



daha'8 tablx of 


TBHNE8SSB DITISI0M8. 


daba's tablb or 


TBMNES8EE DITISIO^^B. 


rOBMATIOVS. 


BT PBOr. BAnOBS. 


F0BMATI0N8. 


BT PBOF. SAFFOKD. 


20. QUATERITA&T. 


20 e» Alluvium. 


7. Helderbero. 


7. Held. orLinden. 


ti 


20 b. Bluff Loam. 


6. Niagara. 


5d. Niagara limes. 


u 


20 a. Orange sandi 
or drift. 


** Clinton. 


5 c. Dyestone Qroup 
5 b. White Oak Mt. 




" Medina. 


19. Tebtiart Eocene 


19 b. La Orange s. 




sandstone. 


u ' 


19 a. Fiatw'ds s. «c. 


(( « 


5 a. Clinch Mt. s.fr 


18. Cretaceous. 


18 c. Ripley Group. 


4 b. Cincinnati. 


4 b. Nashville. . 


(( 


18 b. Rotten lime 8. 


4 a. Trenton. 


4 a. Lebanon. ' 


(( 


18 a. Coffee sand. 




3d. Lenoir or Chazy 


14. Carbon irEROus. 


14. Coal Measures 


8. Canadian. Quebec 


3 0. Knox dolomite. 


18. SUB-CARBONirE's. 


13 c. Mountain 1. s. 


(i it 


3 b. Knox shale. 


tt 


13 b. Coral or St. 


" Calciferous. 


3 a. Knox sandstone 




Louis i. s. 


2. Primord'l. Pots'm. 


2 bi Chiihowees. s. 


M 


13 a. Barren Qroup. 


" Acadian. 


2 a. Ocoee Group. 


10. Hamilton. 


10 c. Black Shale. 


1. ARCHiBAN. 


1i Metamorphic. 


CIiQHipeak«y Ohio A 


Soatbwestom B. B. 


Chesapeake, Ohio & Sonthwestem B. B.— 


Ms. • 


Alt 


Ms. Continued. Alt. 





Paducah, Ey. 


20. Quaternary. *»* 


68 


Polk's. 


20 b. Bluff loam, m] 

d — ^ 00 

M ^ >^ 




6 


Bond's. 


It 


74 


Obion. 




9 


Florence. 


u 


78 


Trimble. 




14 


Boaz. 


u 


86 


Newbem. 


" |5^ 




16 


Viola. 


H 


94 


Dyersburg. 


" "§ 2-0 




20 


Hickory. 


U 


98 


Foulkes. 


tt m^^ ^ 

BO ^ 




26 


Mayfield. 


u 


107 


Gates. 


" g 3 55 




82 


Pryor's. 


11 


119 


Ripley. 


tt .«^ P- o 

pi 


» 


87 


Wingo. 


t( 


126 


Hennings. 




44 


Water Valley. 


tt 


188 


Coyington. 


ii •*■ o 




60 


Fulton. 


tt 


146 


Atoka. 


§g 




68 


Pierce, Tenn. 


20 b. Bluff loam. 


161 


Kerrville. 






66 


Harris. 


** Resting on 20 a.. 


164 


Millington. 




69 


Paducah Jnnct'n. 


" and that on 19 b. 


168 


Lucy. 


« '2 
8^ 




68 


Troy. 


" La Grange sand. 


170 


Memphis.' 






1. BeYlsed, and the notes added by Prof. James M. Safford, the State Geologist of Tennessee, and 
the portion in Kentacky by Prof. N. 8. Shaler, the State Geologist of Kentucky. 

2. Memphii. The BliuT loam is well displayed in the bluffs at Memphis, no other formations 
appearing, excepting in very low water. 

sage 

1885; _ , „ , ^ 

a deep, yellow clay, of great tenacity. When roads and streets are cut through, perpendicular banks 
are left, and stand as well as if composed of stone. The magazines of the enemy were made by 
mining passageways into this clay, at places where there were deep cuts. Many citizens secured 
places or safety for their families by carving out rooms in these embankments. A door-way, in these 
cases would be cut in a high bank, starting from the level of the road, or street, and after mining it 
in a few feet a room of the size required would be carved out of the clay, the dirt being removed by 
the door-way. In some instances I saw where two rooms were cut out for a single family, with a 
door-way in the clay wall separating them ; some of these were carpeted, and furnished with consider- 
able elaboration. In these the occupants yrer^ fully secure ftota the shells of the enemvj which were 
dropped into the city night and day, without intermission." A lady who was in the city during the 
siege, reported the nills as honey-combed with caves, the digging of which became a regular busi- 
ness. They were well propped with thick posts, as in a coal mine. 
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Xobil* * Ohio BallroMl. 



Alt. 



7 
18 
16 
20 
26 
81 
46 

48 

48 

62 

69 

70 

79 

87 

89 

103 

114 

120 

132 

143 



Columbus, Kj. 

Clinion. 

Moscow. 

Cayce's. 

Jordan, Kj. 

Union Citj,Tenn, 

Troy. 

Crockett. 

Kenton. 

Rutherford. 

Dyer 

Trenton. 

Humboldt. 

Carroll. 

Jackson. 

Pinson. 

Henderson. 

McNairy. 

Bethel. 

Ramer, Tenn. 

Corinth, Miss. 



{ 



( 



20. Quat., 20 b. Bluff 

loam 10 miles. •<>* 
« tai 

« 818 

M 400 

u 404 

« 846 

M 

M S»6 

2 a. Orange sand, 
resting on La 
Grange sand.*®' 

821 
865 

881 
829 
875 
425 
884 
427 
454 
468 
416 
484 



(( 
«< 
«( 
ti 
<( 
« 

19 a. Flatwoods. 

u 

18 0. Ripley. 

(t 

18 b. Rotten 1. s. 



Illinois Central Railroad. 

(N. O., Louisville A Chicago Division.) 




882 

894 

418 
441 
466 
464 
476 
481 
487 
496 
660 
606 



New Orleans. 
Lamar, Tenn. 

Grand Junction. 

Boliyar. 

Jackson. 

Medina. 

Milan. 

Bradford. 

Greenfield. 

Sharon. 

Frost. 

MoConnellTille. 

Fulton, Ky. 



{ 



20 a. Orange sand, 
resting on La 
Grange sand. " ^ ^ 

480 
426 



It 



u 
u 
(I 
u 

ti 
tt 



408 



20 b. Bluff loam. 



IrfyolsTllIo * NashTlUe Railroad. 

(Memphis Division.) 





164 

168 
171 
177 



LouisTille, Ey. 

Guthrie. 

Hampton's, Tenn. 

Dudley's. 

ClarksYille. 



{ 



488 

18 b. Sub-Carbon., 
St. Louis 1. s. 625 

<l 818 

U 494 

It 892 



Irf>nlsTine * NashTllle Railro»d«— 

Ms. Ooniiniud. 



184 

189 
190 
198 
206 
210 
214 
220 
230 

286 

241 

246 

266 
264 
274 
284 
296 
801 
808 
312 
321 
329 
338 
341 
349 
362 
368 
366 
877 



Steele's. 

Palmyra. 
Carbondale. 
Cumberland.* 
Erin. 

Tenn. Ridge. 
Stewart's. 
Tenn. River. 
Big Sandy. 

Springyille. 

Porter's. 

Paris.* 

Henry. 

McKenzie. 

Trezevant. 

Milan. 

Humboldt. 

Gtudsden. 

BeU's. 

Jones's. 

Brownsville. 

Shephard. 

Stanton. 

Mason. 

Galloway. 

Withe. 

Shelby. 

Bartlett. 

Memphis.' 



{ 



18 b. Sub.-Car 
St Louis 1. 8. 311 

« 3 

« Sll 

18 a. Sub.-Carbon. >> 

it 4 

18 b. Sub.-Carbon. 7* 

« 4 

18 a. Sub.-Carbon. 
7. Helderberg. »*» 

r 20 a. Orange sand, 
\ 18 o. Ripley. «*• 

19 a. Flatwoods. »" 
r 20 a. Orange sand, 
\ 19 a. Flatwoods. **» 

^.20a.0ranges.»i' 
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OD 

to 
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u 

« 
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g 
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20 b. Bluff loam. 

« 

tt 



tt 



471 
443 
40i 
32S 
40( 
320 
814 
8SS 
219 
803 
896 
21'! 
871 
24> 
861 
827 



(Division to Nashville and Montgomery.) 




114 
118 
122 
125 
134 
141 
144 
146 
149 
168 
159 
164 
166 
170 

176 

178 



Louisyille, Ky. 
Bowling Green. 
Memphis Junct. 
Rich Pond. 
Woodbum. 
Franklin. 
Mitchellville, Tn. 
Richland. 
Fountain Head. 
Buck Lodge. 
(Tunnel.)* 
Gallatin. 
Pilot Knob. 
SaundersYille. 
Hendersonyille. 

Edgefield Junct. 

Madison. 
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18 b. Sub.-Carbon.««« 

(( 

(I 
tt 
« exr 

18 a. Sub.-Carbon. »*" 

tt 774 

«< 7»8 

« rir 

lOcBLSh." 6d. 
4 b. Cin. or Nash. *«* 

« 447 

« S4f 

M 446 

/4 b. Cin. or Nash., 

\ and 4 a. Tren. *i* 

4b.Cin.andNash.«e« 



3. Very soon after leaving Cumberland, the road traverses one end of the WtlU Creek Batin and 
crosses the 10 c. Black Shale, also 7. Helderberg, 6 d. Niagara, 4 a. Lebanon, 4 b. Nashville, and 3 o. Knox 
Dolomite strata, which have been brought to the surface by an uplift. The only exposure of Knox 
Dolomite in Tennessee west of the Cumberland Mountains. In the oluff on the river just below Cum- 
berland are good presentations of the 10 c. Black Shale, as well as the 6 Niagara, and 7. Helderberg rocks. 

4. Pant. At the Paris depot the Orange Sand is well seen in the railroad cuts, and' in the washes 
about the town. In the cuts of the railroad Just east of the depot, and also on roads leading to the 
southeast from the town, the Flatwoods clay can be observed to advantage. 

6. At this Tunnel is a good section of the (10 c.) Black Shale, with the strata above and belew. 
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Ha. 



IiooiBvUle & KashvtUe Railroad.— 

Continued. Alt. 



184 
185 
189 
197 
206 
216 
219 
223 
233 
243 
246 
261 
264 
266 
261 
266 
272 
273 
276 
278 
280 
286 



Edgefield. 

NashTille. 

N. and C. June. 

Brentwood. 

Franklin. 

Thompson's. 

Ewell's. 

Carter's Creek. 

Columbia. 

Pleasant Grove. 

Campbell's. 

LynnvUle. 

Buford's. 

Reynold's. 

Wales. 

Pulaski. 

Harwell. 

Aspen Hill. 

Lester's. 

Prospect. 

State Line. 

Elkmont, Ala. 

(Continued 



4 b. Cin. or Nash. *^^ 
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4 a. Lebanon. 
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4 b. Cincinnati. 
13. Sub-Carbon, 
in Alabama.) 



409 

698 
617 
477 
747 
602 
644 
719 
686 
734 
702 
724 
668 
641 
61T 
648 
723 
588 

796 



Bast Tennessee, Virginia St Geoi^a R. R. 





6 

9 

16 

19 

23 

31 

39 
62 
49 
62 
68 
64 
69 
74 

79 

84 

93 

107 

116 

124 
127 

129 



Memphis, Tenn.* 

Buntyn. 

White's. 

Germantown. 

Bailey. 

CoUiersville. 
f Rossville, or 
\ La Fayettte. 

Moscow. 

Somerville. 

La Grange. 

Grand June. 

Saulsbury. 

64 Miles Siding. 

Middleton. 

Pocahontas. 

Big Hill. 
Chewalla. 
Corinth,. Miss. 

BumsYiUe, *' 

luka, Ala. 

Marguren, Ala. 

Dickson. 

Cherokee. 

(Continued 



r_: 20 b. Bluff I'm. 2** 



OD 

ca 



878 
664 
879 



§ 
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19 a. Flat woods. 
18. Cretaceous. 



tt 



J20a.Oranges.8i« 

852 

581 
575 
586 

408 
894 

( 20 a; Orange sand, 

\ 19 a. La Grange. 

18 c. Rotten 1. 8. *09 

20 d. Yellow loam, 
18 c. Rotten Ls.434 

J 20 a. Orange sand, 
\l8a. Eutaw. *«« 
r 20 a. Orange 8., *»» 
1 1 3 a. Keokuk or St. L. 
13. Sub-Carboniferous. 



{ 



tt 
tt 
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in Alabama.) 



East Tennessee & 'Western Nortb Carolina 
Ms. Railroad. Alt. 




9 

16 
24 
33 
34 



Johnson. 

Elizabethtown. 

Hampton. 

Crab Orchard. 

Cranberry. 

Mine. 



3 c. Knox. 



it 



tt 



tt 



1 b. Huronian. 
tt 



I<oulsirllle & Nashville Railroad. 

(St. Loui8 Division.) 



St. Louis. 
261 Trenton, Ky. 
269 Guthrie. 
274 Forts, Tenn. 
280 Cedar Hill. 
287 Springfield. 

299 Baker*s. 

303 Goodlett's. 

306 Edgefield June. 

309 Madison. 
316 Edgefield. 
316 Nashville. 



13. Sub-Carbon. »»» 
tl 

€t 
tl 

r6 a. Niagara, with 
-j bl'k shale above. A 
( good section here. 
4 b. Nashville. 
4 b. Nashville and 
4 a. Lebanon. * * * 
4 b. Nashville. **• 



{ 



u 
tl 
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Nasbville/ Chattanooga & St. I<oai8 R. R. 





6 

13 
14 

22 

28 

89 
49 
62 
64 
69 
82 
89 

96 

101 
109 
119 
126 
131 
136 
142 
160 
161 



Chattanooga.^ 

Wauhatchie. 

iEtna CI. Mines. 
Whitesides. 

Shellmound. 

Bridgeport. 

Stevenson.^ 

Anderson. 

(Tunnel.)* 

Cowen. 

Decherd. 

Tullahoma. 

Normandy. 

Wartrace. 

Belle Buckle. 

Christiana. 

Murfreesboro. 

Florence. 

Smyrna. 

Lavergne. 

Antioch. 

Nash. & Deo. Jc. 

Nashville. 



{4 a. Lebanon, and 3 
c. Knox dolomite or 
Quebec. *®* 

4 b. Nashville. «»<> 

{13 c. Upper Sub- 
Carb., 14. CL Meas- 
ures near by.- 
( Alluyium (Tenn. 
\ river bottom.) 
r 3 c. Knox dolomite 
\ or Quebeo. 
3 b. Knox shale. »«» 
13. Sub-Carboniferous. 
13 c. Mountain 1. s. 
13 b. Sub-Carbon. 



{ 



13 a. Sub-Oarbon. 
4 b. Nash, or Cin. 

4 b. Nashville and 

4 a. Lebanon. 

4 a. Lebanon. 
a 

u 

ft 

U 
w 

4 b. NashTille. 
tt 



6. Upper Silurian beds, the Black Shale and the lowest carboniferous strata, may also be seen in 
the high hill on the west side of the city. 

7. Stwmaon. A fault here bringing Knox Shale and Sub-Carboniferous together. 

8. Tunnel, Goal measures on the tops of the mountains each side of the tanneL 
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Nashville* Cli»ttamoof» * St. liOaU R. 

Ms. Oonttnued. Alt. 



168 

164 
168 
176 
189 
198 
208 
218 

229 

288 
258 
270 
278 
286 
808 
807 
814 

821 
888 

499 



{Bellemeade, or 
Harding's. 
Bellevue. 
NewBom's.^ 
Kingston Spring. 
Bums. 
Dickson. 
McEwen. 
Waverly. 

JohnsonTille. 

Camden.^ ^ 
Huntingdon. 
McKeniie. «'<» 
Gleason. 
Dresden. 
Paducah June. 
Union City. •*« 
State line, Tenn. 
(Continued in Ey) 
Hickman, Ky. 
Columbus,  
St Louis, Mo. 



4 b. NashTille. 



ti 



6 a. Niagara. 

18. Sub-Carboniferous. 



u 
u 
« 

M 



{ 



10 0. BIIe shale, and 
18. L. Sub-Carbon. 

18. Helderberg. 

19 a. Flatwoods Terti. 
J 20 a. Orange s. 



M 



« 



^ •20 b. Bluff loam 



.so 



(( 
l< 



SOI 
S09 



(Lebanon Branch.) 




2 
8 
12 
18 
24 
26 
81 



Nashville. 
Mt Oliyet 
Donelson. 
Hermitage. 
Mt Juliet 
Leeyille. 
Tucker's Gap. 
Lebanon. 



480 



4 b. Nashyille. 

4 b. Nash., 4 a. Tren. 



(I 



4 b. NashTille. 
4 a. Lebanon. 





96 
104 



Chattanooga. 

Wartrace. 

Shelbyville. 



(Shelbyrille Branch.) 

4 b. Nash., 4 a. Leban. 



4 a. Lebanon. 



( Fayetteyille Branch.) 





8 

10 
16 
26 
28 
82 
37 



Decherd. 

Winchester. 

Belyidere. 

Hunt's. 

Cunningham. 

Brighton. 

Kelso. 

Fayetteyille. 






18 b. Sub-Carbon., 
St Louis L B. 



18 a. Sub-Carbon. 

u 

4 b. Cin. or Nashyille. 
<i 

« 



Nash., Chattanooga ft St lionis 

Ms. (McMinnyille and Sparta Branch.) 



Or. 

Alt 




12 

86 

46 



Tallahoma. 
Manchester. 

McMinnyille. 

Rock Island. 



61 Sparta. 



{ 
{ 



13 a. Sub-Carbon^ 
barren ground. 
13 b. Sub-Carbon. 
St Louis 1. 8. 



« 



(Jasper Branch.) 





6 
12 
19 
24 
26 



Bridgeport 

S. Pittsburgh. 

Jasper. 

Victoria. 

Sequatchee. 

Inman. 



3 c. Knox dolomite. 



tt 



18 b. Sub-Carbon. 



it 



Silurian. 

Iron ore mines. 



(Centerrille Branch.) 




11 
17 
24 
34 



Dickson. 
Bon Aqua. 
Warner. 
Graham. 
Centeryille. 



13 b. Sub-Carb. 
ti 

u 

it 

5 d. Niagara. 



Tenneaaee C<»al and Iron Co.'s R. R. 



9 
15 
21 



Cowan. 
Sewanee. 



Monteagle. 
Tracy City." 



18 b. Sub-Carbon., 
St Louis 1. 8. 
14. Coal Measures. 



{ 



it 

M 



Bast Tennessee, Tirslnla ft Oeoxvla 
Ballroad. 



11 
20 
25 
82 
48 
47 
56 
65 
74 

82 

88 

97 

101 

105 

114 



{Bristol, at Va. 
Line. 
Union.ia 
Carter's." 
Johnson's. 1' 
Jonesboro. 
Limestone. 
Fuller's. 
Greeneville.^* 
Midway. 
Rogersyille Jc. 

Bussellyille. 

« 

Morristown. 
Talbot's. 
Mossy Creek. 1* 
Newmarket. 
Strawberry Pis. 



{ 



8 c. Knox dolomite, 
or Quebec. 



tt 
tt 
tt 
tt 
tt 
tt 
tt 



145T 

16 4S 
1784 

1681 



4 b. Nashyille. 

8 c. Knox dolomite, 
or Quebec. 

1283 



{ 



tt 

tt 
tt 
tt 
tt 



1057 



9. At New8om*s a section may be conveniently seen extending from the upper part of the 4 b. 
Nashyille to the 13. sub-carboniferous. 

10. Oamden. Half a mile west of Camden depot the railroad crosses "the old shore line " and 
passes firom the ancient Paleosoic strata on to the Tertiary and Quaternary ones, the limestones, 
cherts, etc., disappearing, and the softer sands and clays ti^ng their place. 

11. At Tracy OUy is a good bed of coal, extensiveljr mined. In this Ticinity a good section of 
the coal measures of l^is part of Tennessee can be obtained. (See ** The Coal Regions of America,** 
pages 351 to 373. 

12. Within a few miles of these Stations are ridges and knobs made up of dark shales of Cincin- 
nati or Nashyille age. At Johnson's a point of one of these ridges is yeiy near the Station. 

13. The high mountains so conspicuous firom the depot at Greeneville are made up of 2 b. Chil- 
howee (Potsdam) sandstone, and of a 2 a. Ocoee slates and conglomerates. 

14. Veins of sine ore are found at this point in the 3 c. Knox dolomite. 
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Bast Teiineii8e«f Yiri^ia & Georg^ia 
Ms. Railroad.— Cion. Alt. 



120 

130 

186 
145 
154 
159 
165 
175 
180 
186 
193 
201 

213 



240 

213 
227 
232 

242 



McMillan's. 

Knoxville.** 

Erin. 

Concord. 

Lenoirs.^* 

Loudon. 

Philadelphia. 

Sweetwater. 

Reagan's. 

Athens. 

Riceville. 

Charleston. 

Cleveland. 

State Line. 

(Continued 



Dalton. 



Cleyeland. 

Ooltawah.i'' 

Tyner's. 

Chattanooga. 



3 0. Knox dolomite, 

or Quebec. 

3 c. Knox dolomite 

and Trenton, 'oo 

4 a. Tren. &Na8h.*o* 

3 c. Knox dolomite. 
i( 

41 816 

(( 

u 

3 b. Knox shale. 
3 c. Knox dolomite* * * 
3 b. Knox shale. 
3 c. Knox dolomite. 
3 c. Knox dolomite 
and shale. * ' ® 



{ 



in Georgia.) 



3 c. Knox dolomite. 



n 



878 

4 a. Trenton. 
3 b. Knox shale. 
/ See N. C. & S.» and 
\ S. R.R. 



684 



Kast Teniie8s«e, YlrKinla ft Georgia R. B. 

(North Carprma Division.) 





4 

6 
19 

12 
15 

26 
83 

89 



Morristown. 

Sulphur Springs. 

Witt's Foundry. 
Dandridge Road. 

Leadyille. 

Rankin's. 

Newport. 
Bridgeport. 

Big Creek. 
Wolf Creek. 



r 3 c. Knox dolomite? 
\ or Quebec. i*»» 
3 b. Knox shale and 
dolomite. 



{ 



u 



{ 



4 b. Shales of Cin. 
or NashTille age. 
(3 c. Knox dolomite, 
\ Nashyille shales. 



it 



3 0. Knox dolomite, 
r 3 c. Knox dolomite, 
i and 2 a. Ocoee Con- 
(glomerate & shales, 
f 2 a. Ocoee Conglom- 
\ erate and shales. 



(MarysTllle Branch.) 



KnoxTille. 
... Bruce's. 



{8 0. Knox dolomite, 
and 4 a. Trenton." •• 
Unknown. 



£ast Tennessee, Virginia * Georgia B. B. 

Ms. ( Maiysville Branch.) — Con. Alt 



16 



Little Riyer. 
Marysville. 



Unknown. 

8 c. Knox dolomite. 



(Ohio Division.) 





9 

14 

21 

27 
31 
38 
47 
55 
62 
66 



Knoxville.^* 

Powell's. 

IleiskeU's. 

Clinton. 

Cane Creek.** 

OflFutt's. 

Careyyille. 

Buckeye. 

ElkValley.i» 

Newcomb. 

Jellico. 



1 2-4. Lower Silurian. 

M 
« 

4 a. Trenton and 
3 c. Upper Knox. 
2-4. L. Silurian. 

" (1) 

14. Coal Measures. 



{ 



U 



it 






(fault.) 



Cincinnati. N. O. * Texas Pacific B. B. 

i Late Cincinnati Southern Railroad.) 




198 
201 
206 
211 
216 
219 
221 
228 
229 
234 
238 
243 
251 
257 
265 
270 
273 
277 
280 
285 
291 
297 
304 
307 
309 
814 
818 
326 
331 
385 



Cincinnati. 

State Line of Tn. 

Winfield. 

Oneida. 

Helenwood. 

New Riyer. 

Robbins. 

Rugby Road. 

Glen Mary. 

Sunbright. 

Annadel. 

Lancing. 

Nemo. 

Oakdale June. 

Elmore Gap. 

Rock wood. *<> 

Glen Alice. 

Roddy. 

Lorraine. 

Spring City. 

Sheffield. 

Darwin. 

Dayton. 

Coulterrille. 

Rock Creek. 

Retro. 

Rathbun. 

MelTille. 

Hixon*8. 

Boyce. 

Chattanooga.** 



See Ohio.) 
ll b. L. CI. Measures. 



L. Silurian Knox. 



1454 
1400 
1215 
1981 

1289 

1359 

1249 

119T 

917 

8 12 

840 

8 85 

826 

784 

81S 

781 

767 
71S 
711 
75< 

.747 
788 
711 

094 
684 



16. The high portion oMhe city on the former, the depot on the latter. Shales of Nashville fust 
west of depot On the side of the Holston Birer opposite Knoxville high knobs covered with deep 
red soil are conspicuous, which are made up in good part of a dark ferruginous limestone, called Iron 
Limestone, and which belongs to the 4 b. Nashville (Cincinnati) group. 

16. Ltnoiri. Depotonjunctiopof the Lenoir or Ghasy limestone and the Knox dolomite. The 
former lies to the southeast and the latter to the northwest 

17. About one mile east of Ooltawah the railroad passes through agap of the White Oak Monn« 
tatns, in which is an interesting section embracing 4 b. Nashville, 5 d. Niagara, Devonian (10 c. Black 
Shale) and 13 Sub-C^boniferous rocks. 

18. From KnoaevUU to Cane Creek the stations are either on the Knox divisions or the Trenton. 

19. Elk VaUey is on a fault, and in the upper part of the narrow valley the Trenton, the red 
Clinton ore, the Sub-Carboniferous limestone, and the Coal Measures may be seen and studied. 

20. Altnough Professor Safford knows the geology of the country passed over, he has not traveled 
on this railroad, and therefore the sn1>divisionB of the Lower Silurian are not given. From Bockwood 
to Chattanooga the stations are mostly on his Knox divisions, but in a few cases on Trenton. . 
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GDntu OnLOST or m Stati.— DlTlding the Slate dlagonilly 

beeiDDJng no«» Iho eieterly boandMy of Buidolph oounw »nd ■— 

LiltleRoclL, throagh toPaltonlnHem|wte4daau-' '^- " 



It (o BODthweit. 

. .nmdGlsiBeuid 

BiJn, (COUMquently aearly in the line 
' -" "■- " ' Mid line, wUI "- 



— _- -t. Lauii,lroi . .„ , — — „ , 

louud of the 1». Tertluy formation, eisept •losg (he rim bottoms, when It li ach QuMenuu?- Th> 
Dortbern portion, owl of mid Una, la moatly B-S. Silurian, wUh w>ma »-lI. Beroniao and 14. Cu-boo- 
irKTmu flirthar lontta ; the middle weHemHrt of the 8tktebeliiE 14. Carboniferous, white tbs soulh- 
and Huifi«eaboro »uth and mat) vlll ba found IH. CretaceoaB. 
>IOBicM fomations In the State, ii 
alhem Railroad inna mainly near 

._._ ,_ Jnrlan, CarboDiforooa and Oelacooua of the *oM aide, and the 18. Tei. 

tlUT, with M»MM.QnatsTnaT7, of the «a>t aide. Further, that the ArkanaaaHidlaud iaohlefly In the 
IS. Tm^rf and SO. Qualemai;, while the Little Rocic A Fort Smith Railroad paeeea tbrougb the M. 
Carbonifnons fotmMioD ; also, that the Memphis A UtUe Rock Railroad nuu tbrongh la. Tertiur 
and 30. Qpatomary. 

The State atforda abundance ot mannneae, ilnc and kaolin. 

The ■inTaaalDn, "Quatemar? oyer Bllurlan," Is intended to lndii»(e that the auperflcial depoeiu 
the localltr, oppoiito which the remark la placed, are Quntemarr; bat that when lower fomuUoaa 
BeipDoad by denudation. Ac., they woatd be foundSUurfan. A eimilar Interpretation la designed 



to be given to " Tertian' o» 



iindSUurfan. 



Bushville. 
Marrell. 

Duncan. 

Clarendon. 

Brinkley. 



UtUeBeek Ara 




Argent*. 






m 


Donway. 


4A 


Plummerrille. 


fif 


AtkiDB. 


St 


Beorgetown. 


Hf 


C^abin Creek. 


101 


ClMkBviUe. 


ISR 


Oiark. 


iM 


i^lmo. 


IM 


VanBuren. 


16f 


Cherokee. 





imiMoark. 
192 Coming. 
203lPeaoh Orchard. 



id GiBiM. 

Iford. 



isonviUe. 
e Book.i 



Memphis. 

Edmondson's. 

BlMk FiBh 8idi 

Hadison. 

Palealine. 

Brinkley. 

De Vall'B BloiF. 

Carlisle. 

Lonoke. 

Galloway. 

Utile Rock.' 



ftdelphio.' 



14 a. Mills. Grit 



14. CarboaiferooB.  



Juiic.ori4.Carb.,18. 

CreU.&19.T« 

19. Ter.oTeria Crelo. 



Springe.' 



is hy Richard Owen, H. D., I 
,_.,.. .by ProTeuor R. B. Loughrldge, now of the Kentucky Oeolcglcal Bar ... 
. lAiaiBoek. lDFulaaklcounty,weaE(tf Little Rock, eicallent granite la quarned. B.O. 



:.. D.. of New Harmon 



roTeuor R. B. loughrldge 

'1 Fulaakl county, waaEti „ _. 

n the rldgee penadlng Montgomery county, which adjoin* C 
'e gnrgcs whicli fumisb the ''ciyita] hunter^' vast qnantttlea < 



ra"' 



ARKANSAS. 



407 



Migsouri Paciflo Bailroad. 




St. Louis, Iron Mountain k South'n Div.— Cbn. 




Ms. (Helena Branch.) Alt. 


M.8 (Little Rock Division.) Alt 





Enobel. 


/ 20. Quaternary over 
1 19. Tertiary, a^i 





Little Rocki 


14. Carboniferous, ^oi 


6 


Sweet Home. 


20. Quat. over 19. Ter, 


13 


GainesTille. 


K 600 


12 


Wrightsville. 


n 


21 


Parmly. 




22 


Redfield. 


it 


34 


Brookland. 




27 


Jeflferson Springs. 


a 


46 


Ridge. 




42 


Pine BluflF. 


it 


68 


Harrisburg. 




56 


Linwood. 


a 


69 


Cherry Valley. 




69 


Vamer. 


tt 


76 


Vanndale. 




81 


Dumas. 


a 


98 


Forrest City. 


<( 281 


94 


Tillar. 


a 


114 


Marianna. 




106 


Trippe June. 


a 


127 


Lexa. 
Helena. 




113 


Arkansas City. 


20. Alluvium. 


140 


(Ouachita Division*) 


(White BiTer Branch.) | 





Newport. 


f 20. Quaternary oyer 
\ 6-7. Silurian. 



7 


Arkansas City. 
Trippe. 


20. Alluvium. 

20. Quat. over 19. Ter. 


8 


Diaz. 


*i 


17 


Dermott, 


a 


9 


Paroquet. 


6-7. Silurian. 


26 


Collins. 


a 


14 


Newark. 


18. Sub-Carb. 


40 


Monticello. 


it 


24 


Moorefield. 


(1 


66 


Warren. 


a 


29 


BatesYille. 


i< 








4« V 




(Camden Branch. 


Kansas City, Fort Soott * Gulf B. B« 





Gurdon. 


f 20. Quaternary over 
\ 19. Tertiary. "• 


(Thayer to Memphis.) 


7 


Whelan. 


340 


Thayer. 


6-7 Silurian. 


18 


Chidester. 


a 


348 


Mammoth Spring 


ti 
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Dowling. 


ti 
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WiUiford. 


it 
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Camden. 


it 
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Imboden. 
Black Rock. 
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jouIs Bailway. 


20. Quat. over Sil. (?) 
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399 
412 


Hoxie. 
Bonnerville. 


f 20l Quaternary over 
\ 19. Tertiary. «»o 





Birds Point, Mo. 


20. Alluvium. «" 


68 


Maiden, Mo. 


u ao7 


424 


Nettleton. 


II 


70 
79 


St. Francis. 
Green way. 


u 8SS 

20. Qnat. over 19. Ter. 


431 
469 


Big Bay. 
Gil more. 


20. Alluvium. 


86 


Rector. 


ii 


474 


Marion. 


a 


104 
116 
126 


Paragould. 
Brookland. 




484 
487 


West Memphis. 
Memphis. 


11 

20 c. Quaternary, bluff. 
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Fisher. 


i( 


St. Iioois * San Francisco B. B. 


179 
199 


Bemis. 

Brinkley. 

Clarendon. 


it 

it aoo 


(Arkansas Division.) 


214 
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Fort Smith. 


14. Carboniferous. *«' 


288 


Goldman. 


20. Alluvium. 


7 


Van Buren» 


II 440 


261 


Wabbaseca. 
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27 


Monntainburg. 


II 


260 


Rob Roy. 


it 


47 


Brentwood. 


II 


267 


Pine Bluff. 


20. Quat. over 19. Ter. 


66 


Fayetteville. 


II 


284 


Big Creek. 


, «< 


86 


Rogers. 


II 


800 


Kingsland. 


M 


98 


Garfield. 


II 


337 


Camden. 
Senter. 


it las 


104 


Seligman, Mo. 


13 c. Low. Carbon. 


848 




368 


McNeil 


a 


Eareka Springs Bailway. 


889 


Lewisyille, 
Garland City. 


it 

20. Alluvium. 
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Eureka Springs. 


14. Carboniferous. 


418 


Texarkana. 


f 20. Quaternary over 
\ 19. Tertiary, »08 


9 
19 


Walden. 
Seligman, Mo. 


II 
13 c. Low. Carbon. 



Celebrated alkaline hot sprin 
noted Magnet Gave, in and around which are to 
or magne 
noyaculite 



fs. 
n 



3. ffot Springs. 

' >gnet Gave, in and arouna which are found many Deautuui mmerais, especially magneu 
»tic iron ore, garnets, actinolite, epidote and crystallised hornblende, also the celebrat 
e or Ouachita, sometimes spelled ** Washita,*' honestone, also called Arkansas whetstone. 



In the southwestern nart of this county is the 
beautiful minerals, especially magnetite, 
rstallised hornblende, also the celebrated 
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Indian Territory. 



The Ust of Formations w at the hood of the Texas Copter. 

• 
CtoolocT of Tfidlan Territory.— The eMtom part of the^Indian Territory la made ap ^most 
entirely oxthe representative aaod^tonea, limestones, etc.. of the Coal Measures, the former rock 
capping 'the mountains of the east, and becoming the prevailing feature in the lower hills and conntrj 
westward, while the limestone which appears prominentlv in the mountain sides and valleys of the 
east, disappears almost entirely in the west, or is exposed only in the beds of the lareeat streams. 
Oarboniferous coal mines are extensively worked on the south of (he Oanadian river, 1^ companies 
who have leased them fh>m the Nation. The Permian is said to cover an area south of the Wichita 
Mountains on the southwest, while the remainder of the western part of the Territory is thought to 
belonc to the Triassic and Jurassic, except the regions of the mountains which are of granitic eitruct- 
ure, tneir granites flesh colored, and associated with greenstone, quarts, porphyry, etc. — Dr. R. H. 
Loughridge^a Cotton Report, Censua of 1880. 



Ms. 



ICUaoiiri, Kansas ft Texas B. B. 



866 
879 
888 
410 
419 
449 
470 
479 
491 
506 
626 
586 
644 



Yinita. 

Pryor Creek. 

Chonteau. 

Gibson. 

Muskogee. 

EufaulA. 

Reams. 

MoAUister 

Sayanna. 

Limestone Gap. 

Atoka. 

Canej. 

Caddo.^ 



14 b. Coal Meas 



u 
(( 
il 
u 
« 

M 
II 
U 

It 
ti 
it 



18. Cretaceous. 



Alt 
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• 24 

• St 

899 
017 
609 
684 

645 

S56 
580 
706 



Missouri, Wawsas A.Tezaa lU 

Ms. Continued. 
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Durant 
Colbert. 
Denison, Texas. 



18. Cretaceous. 






Atlantle * Paeifle Ballro«d« 



Alt 



65S 

78S 



337 
842 
348 
368 
368 
364 



Shawnee. 


14 b. C 


k)al 


Prairie City. 




II 


Oseuma. 




II 


Alton. 


' 


(1 


Albia. 




II 


Vinita. 




ii 



••i 



1. The white '* Rotten limestone," with an abundance of fossils, is the preyailing rook in thii 
black prairie region, extending southward into Texas, and westward to within a few miles of Tisho- 
mingo, Chicasaw Nation. R. H. L. 



TEXAS. 



409 



Texas. 1 



^IST OF GEOLOGICAL FORMATIONS FOUND IN TEXAS AND INDIAN 

TERRITORY. 



20» Quaternary. 


20 c. Alluvium-. 




18. Cretaceous. 


18 b. Upper Cretar 


1* 


20 b. Port Hudson. 


if 


18 a. Lower Creta. 


<f 


20 a. Stratified Drift. 


16 TriassiCi 


16. Triassic. ? 




f 19 b: Miocene 


or 


14. Carboniferous.'* 


14. Coal Measures. 


19. Tertiary. 

1 


1 Grand Gulf 


r 


2. Lower Silurian.* 


2. Cambrian. 


If 


19 a. Eocene. 








Intematloiial * 6i 


*3at Northern R. 


B. 


International & Great Northern B. B. 


Ms. Gulf I] 


division. 


Alt. 
Jon.* 


Ms. San Antonio Division— Cbn. Alt. 


• ... 


Galveston. 


20. Quat. Pt. Huds 


119 


Rockdale. 


19. Ter., a. Eoce. *«• 





Houston. 


u 


68 


145 


Taylor. 


18. Cretaceous. 






|19. Tertiary, 
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Round Rock. 


n 120 


23 


Spring. 


-j b. Miocene. 


126 


181 


Austin. 


n 477 






[ (Grand Gulf. 


) 


212 


San Marcos. 


i( 


4T 


WJUis. 


(( 


381 


230 


New Braunfels. 


(( 


66 


Phelps. 


ti 


377 


261 


San Antonio.' 


t(> 68 8 


78 


Riyerside.* 


i< 
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Medina. 


it 
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Trinity. 


(( 


234 


315 


Pearsall. 


19. Ter.y a. Eocene. 


99 


Lovelady. 


19. Ter., a. Eoce. 


800 


331 


Frio. 
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114 


Crockett 


t( 
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376 


Encinal. 


i( 


127 


Grapeland. 


(( 


480 


394 


Webb. 


tl 
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Elkhart. 
Palestine. 
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495 


415 



Laredo.^ 


tt 
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Troupe. 


(i 467 


164 


Neches. 


(t 
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19 


Tyler. 
Mineola. 


tt 5S1 
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Jacksonyille.* 


(( 
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44 


t( 402 


198 
211 


Throupe. 
Orerton. 
Kilgore. 
Longview. 
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<( 
II 


467 
507 
871 
886 








Columbia Division. 
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Columbia. 


r 20. Quaternary, 
\ c. Alluvium. » * 


259 


Marshall. 


(( 


• 71 


18 


China Grove. 


"b. Pt. Hudson.^* 


275 


Jefferson. 
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Houston. 
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884 


TATRrlcRnn.. 
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Georgetown BiUlroad. 


San Anion 
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o'Round Rock. 
10 Georgetown. 


18. Cretaceous. »" 





Palestine. 


19. Ter., a. Eoce. 


496 


a . 758 


18 
44 


Oakwood. 
Jewett. 
Marguez. 
Englewood. 


« 


280 




u 
u 
u 


496 
410 
420 


Henderson A Overton Branch. 


56 
75 


Overton. 


f 19. Tertiary, 

\ a. Eocene. •<>' 


90 


Heame. 


u 


805 


16, Henderson. 


(( 


•The aub-diyision o 


f the Carboniferous and Silnrian represented here have not been fully ascer- 


tained. The Devonian i 


md Upper Silurian seem to be entirely absent. 



1. By Professor R. H. Loughridge, now of the Kentucky Geological Survey, the information 
being derived largely from his personal observations. 

z. Bivertide. Fine exposures of Grand Gulf sandstones. 
3. JaektofwilU. Tertiary Iron ore hills a few miles south, 
i. Laredo, Lignite in heavy beds near here. 
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Texas & Paelflo Railroad. 




Texas * Pacifio Railroad. 


Ms. Trans-Continental Division. 


Alt. 


Ms. Southern & Rio Grande Division — Cbn. Alt. 





Texarkana. 


19. Ter , a. Eoce. 


SOS 


190 


Terrell. 


18. Cretaceous. »i* 


17 


Whaley'B. 


II 




209 


Mesquite. 


u 494 


84 


DeKalb. 


(i 
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Dallas. 


it 46 6 


61 


Clarkesyille. 


18. Cretaceous. 


464 


241 


Arlington.* 


20. Quater , a. drift. 


68 


Bagwells. 


« 




264 


Fort Worth. 10 


18. Cretaceous. « * a 


91 


Paris. 


(( 


592 


284 


Weatherford.^ 


20.Quater.,a.drift.»«* 


112 


Honey Grove. 


it 


682 


308 


Brazos. 


14. Carboniferous. (?) 


128 


Bonham. 


(C 


582 


358 


Eastland. 


« 12 9* 
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Savoy. 
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Cisco. 


(( 1611 
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Bells. 


il 
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414 


Abilene. 


18. Probably Creta. 
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Sherman. 
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Sweet Water. 
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u 
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Loraine. 


i( 


209 


Denton. 


(i 
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Westbrook. 


« 


244 


Fort Worth.i® 


(i 
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522 


Signal Mount. 
Big Springs.* 
Mariefield. 
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tt 


Southern A Rio 


Grande Division. 
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Midland. 


ti 








572 


Warfield. 


18. CretaceouB. 
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Texarkana. 


fl9. Tertiary, 
\ a. Eocene. 


808 


592 
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Douro. 
Metz. 


tt 
it 
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Sulphur. 
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Sand Hills. 
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44 


Kildare. 






628 


Aroya. 


it 


58 


Jefferson. 




221 


641 


Quito. 


ti 


74 


Marshall. 




871 


654 


Pecos River. 11 


u 


98 


Long View. 




886 


664 


Hermosa. 


( The plains are chief- 


120 


Big Sandy. 




886 


684 


Gomez. 


ly Cret.; themoimi- 


148 


Minneola. 




402 


705 


Kent. 


• ains are part Pal- 


167 


Grand Saline. 


• 


400 


786 


Wild Horse. 


SBOzoio (Carbon.) in 


174 


Will's Point. 




580 


764 


Carrizo. 


part eruptive. 



6. WhiUtiboro, The belt of Lower Gross Timbers is crossed between this and Denton. 

6. ArUnaton, Lower Gross Timbers— a belt of sandy land, 10 to 16 miles wide, timbered with 
post oak, ana reaching from within the Indian Territory southward to the Braxos near Waco. 

7. WMtharford. Upper Gross Timbers— similar in many respects to the lower belt with which it 
is united on the north of Red River, but is wider, more irregular in outline, and interspersed with 
high Gretaceous prairie outliers. It reaches southward from Red River along the western border of 
the Gretaceous, and crosses the Brasos nearly to the Colorado River. 

8. Big Springs, Llano Estacado. or the Staked Plain, lying north of this road, is a district of 
76,000 square miles in Northwestern Texas, besides the portion in New Mexico, and is a vast and level 
pratrie^ as smooth and firm as marble, apparently boundless. The soil is chiefly a brown loam, some- 
times sandy, and with no vegetation other than gramma and mesquite shrubs, which appear a few 
inches above the surfiEMse. Alkali ponds or lakes occur frequently, and a number of springs whose 
waters are suitable for use. Day after day in traveling here, the country is almost perfectly level, ex- 
cept in crossing the sand hills, which are really an object of curiosity. Part of the sand is black ; 
then comes the white sand hills, miniature Alps of sand perfectljr white and dean, summit after sum- 
mit in every direction, not a sign of vegetation upon them, nothing but sand piled upon sand. 

9. San Antonio. About 80 miles northwest of this place and 18 north of Fredericksburg, in Gil- 
lespie Gounty. is a granite hill called Enchanted Rock, a huge granite and iron formation about eight 
hundred feet nigh, covering at its base several aeres of space, its top being about four hundred yards 
square. Its name is derived from its magnificent appearance, for when the sun shines upon it in the 
morning and at evening, it resembles a huge mass oi burnished gold. The Asoic rocks found in this 
central part of the State are mostly of the pink feldspathic variety, resist disintegration, and form 
high and prominent points or hills throughout the region. 

10. Fort Worth and CZ«6ume. The Lower Cross Timber Belt passes east of town. Professor R. 
P. Whitfield says, Fort Worth is an excellent locality for Cretaceous fossils. 

11. Peeoa. Dr. R. H. Loughridge, in his U. S. Census Cotton Report, describes the several chains 
of almost treeless mountains m Western Texas, west of the Peco^ Kiver, as lai^ely granite, with ac- 
companying sandstones and limestones. In some of the mountains characteristic eruptive rocks are 
reported as penetrating the later formations, and rising above them in huge masses or forming rer- 
tical columns, as in the Organ Mountains near El Paso. 

12. Sierra Blanea. The great mountain ranges consist, first, next the Pacifio coast, and lying firom 
ten to two hundred miles distant from it, the Gordelleras or Goast range, and second the Sierra Ne- 
vada, for which see the California chapter. The third is an irregular ill-defined chain, the Sierra 
Madre, and at El Paso we encounter the western flank of the fourth great mountain chain, the 
Rocky Mountains, which terminate in what is called the Organ Mountain. Going east from El raao, 
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T«3UM * P»«lfio BaltroAd. 


Houston ft Texas Gentral R. R.— Cbn. 
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18. Cretaceous, *»i« 


Oi Bremond. 


19. Ter., a. Eoce. *«'^ 


823 
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18. Cretaceous. »»* 
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Rio Grande. 
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Waco. 
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1 * Pacific Railroad. 
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14. Carboniferous. ^ « * ^ 
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Indianola. 


f 20. Quaternary, 
\ b. Port Hudson. «« 
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New York, Texas & Mexican Railroad. 


25 
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Victoria. 
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Rosenberg. 


f 20. Quaternary, 
\b. Port Hudson. io» 


70 


Cuero. 
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Wharton. 


J 20. Quaternary, 
\ c. Alluvium. 
j 20. Quaternary, 
\ b. Port Hudson. •» 


Houston ft Texas Central Railroad. 
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Victoria. 




HouRton. 


f 20. Quaternary, 
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Ckilveston, Harrlsbnrif ft San Antonio R. B. 
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Hookley. 
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Liberty. 
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Heame. 
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Sour Lake. 
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Calvert. 
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Beaumont. 
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Bremond. 
Thornton. 
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Orange. 
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Groesbuck. 
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Pierce Junction. 
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Mexia. 
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Richmond. 
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18. Cretaceous. *^i 
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Dallas. 


U 46 6 




^9 


' 19. Tertiary, 
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Columbus. 


- b. Miocene, Grand 
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Sherman. 
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Denison. 
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Schulenburg. 

Harwood. 
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18. Cretaceous. «•» 
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Burton. 
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Hondo. 
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Ledbetter. 
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Sabinal. 


tt 
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Giddings. 
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Uvalde. 
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78 


McDade. 


tt 58 9 


343 


Anacacho. 


(( 


116 


Austin. 


18. Cretaceous. »*» 


350 


Spofford June. 


(( 



following the river, we encounter two other ranges of mountains at intervals of about eighty miles, 
called the Eagle Springs or Sacramento Mountains, and the Limpia or Gaudalupe Mountains, in pasb- 
ing through which the river forms a series of cafions (see Note 16). On the Mexican side of ihe river 
all these mountains arise again, and expand in width and height and attain a great elevation. 

13. Bl Pcuo is justly considered one of the garden spots of the interior of the continent. The 
climate is diy, but the settlements are irrigated by water from the river by means of a dam and canal 
and are not dependent on rains for their fertility. The place is more than two hundred years old, the 
settlement having been commenced about 1680, when the Spaniards were driven from New Mexico 
by the Indians. It is situated in a charming valley, the Rio del Norte having escaped the mountain 
passes, here runs in an open fertile plain, stretching out along the river to the length ol many miles, 
all the houses suxtoundfed by Karaens, orchards and vineyards, and rich settlements, the result of 
juaiciouM irrigation, with cornfields as far as the eye can trace the stream lining its g^eci. banks. 
Such a scene will always be attractive, but to a traveler who has passed oter the lonesome plains it 
appears like an oasis in th^ desert The mountains southwest of the town consist almost entirely m 
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Oalveston, Hanisburif * San Antonio B. B. 

Ms. Texas A New Orleans Vir.—Oontinued. Alt. 


GalTeston, Harrisbniv * San Antonio R. R. 
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limestone, below which at the foot of the mountain are horizontal layers of oompaot qoartiore sand- 
stone, such as underlie the basaltic and granitic rock for several hundred miles In the prairie toward i 
Santa Fe, and granitic and porphyritic rock seem to a small extent to have burst through the lime> 
stone and overTown it. A. W. 

The Carboniferous limestone is supposed to underlie the whole isxtent of the country of the 
southwest, where the Cretaceous and Tertiary appear on the surface. Althoush of Carboniferous age 
it is not coal-bearing, being a marine deposit. An ocean existed in the Far west during the Carbon- 
iferous period, and the conditions were never such as to admit of the deposit of such materials as 
form coal beds. All the coal west of Kansas and Indian Territory is Cretaoeous. 

14. Marlin. Cretaoeous rotten limestone forms the Brasos Falls, five miles south. 

16. Pews River. On the Mexican side, five miles south of the river, is a singular peak called the 
Picotena, rising abruptly from amid the surrounding limestone ranges, shooting up a sharp conical 

1>eak of basaltic structure. This peak, by its height and external features, presents a most striking 
andmark. It is the most northern ontuer of an extensive igneous development of the mountain 
range, rising in jagged peaks to Alpine heights, and presenting in the forest growth which clothes 
its sides agreeable features of verdure, contrasting strangely with the riv^ valley and its bare out- 
line of desert hills. 

le. Sanderson. The river cafions. Although the railroad, to shorten distance and for a better 
roate, diverges firom the river far to the northward, cutting off the great bend, yet the traveler may 
wbh to know something of the general character of the river valley forming the Mexican boundaiy. 
The Rio Grande, fh>m fil Paso to the mouth of the Pecos River, south of Langtry station, is charac- 
terised by extensive caAons. The river presents a series of basins, more or less extensive, with 
descending steps and then a cafion. The scenery is unsurpassed for singularity and grandeur. 
Seventy nlles below El Paso, south of Sierra Blanca, the Eagle Springs ^fountains converge, and the 
river makes its way through them in deeplv cut chasms, exposing the geological structure In seo- 




begins 86 miles and ends 106 miles above the mouth of the Pecos River, and is far fh>m the railroads. 
Another, the San Vinoente cafion, is below the great bend to the northward of the Rio Grande, and 
equals the San CtirloB in many places in ruggedness and grandeur. These cafions were reported by 
Lieut Emory to be among the most remarkable features on the face of the clobe, namely, a river 
traversing at an oblique angle a chain of lofty mountains and making through these on a gigantic 
scale, what in Spanish-America is called a cafion, that is, a river hemmed in by veriical walls. The 
river is f^om SO to 900 feet wide, and at a few points narrows down to 26 or 30 feet, where of course it 
18 very deep and n.ipid.'-Bep. Msx. Boundary Com. ......,.,. 

17. TbW The igneous rocks. From the commencement of the table land in going westward 
on this road, broad belts of the Cretaceous formation occur, interrupted here and there by isolated 
dykes or mounds of trap or other igneous rocks, of modern age, producing a greater or less degree of 
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metamorphism of the Cretaceous strata. Toward the west the igneous rocks, which first appear in 
small isolated knolls, gradually assume more importance and expand into long belts. In the Limpia 
range the second east of El Paso, these rocks become a mountain chain, having an elevation of 6,000 
feet, and extending hundreds of miles north and south. These igneous protusions are composed of 
greenstone or basalt. — Idem. 

18. Lagrange. A high bluff of Grand Gulf sandstone on south side of the Colorado River ; heavy 
sand beds of Quaternary drift on the north of town. 

19. Iiampasae. A large sulphur spring here. 

20. P6fta. The Sandy Desert is a brcNAd area of white sand, commencing about 20 miles south- 
west of Corpus Christi, extending northwesterly nearly to the Colorado, ana up that river to near 
Eagle Pass, in a wedge shape. In many places it forms hills from 60 to 100 feet above the grassy plain, 
and beingof a lightyellow color are visible at a great distance. 

21. TKe Qroes Timhein. The peculiar belt of timbered country in Texas, and extending from 
the Brazos into the Indian Territory and to the Arkansas River, is of undetermined age ; but, what- 
ever may underlie the top material at 20 or 30 feet, or perhaps less, it can hardly be questioned that 
the ferruginous sandstones, pebble conglomerates, sands, and clays that form the surface material, are 
Quaternary. Their origin will be a matter of doubt until their extent northward is lUIly ascertained. 
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GENERAL NOTE ON THE GEOLOGY OF MEXICO. 



Aa lone ago as 1830, William Maclure, the &ther of American geology, visited Mexico acd re- 
ported in ue American Journal of Science, that ''the regular order of onginal stratification was ao 
much deranged throughout that country by the intimate and frequent alternations of Tolcanio rocks, 
•8 to have subTerted the original order ox nature, and to have changed the class everr mile. This 
leares the geologist in doubt concerning the sub-rarata^ and would reduce most of his mTostigations 
to hypothetical results." In the previous year, probaolv the same obseirer reported in the same 
J ournal : ** Lava, yolcanic tufa, trachyte, clay-slate and a little granite, with porphyry, are predominant 
rocks in Mexico. Volcanic tiua, trachyte and lava form about ninety-nine hundredths of the country. 
It affords an extensive field of volcanic rocks, none of which appear to be recent, nor is there any 
volcano in activity.** His travels may have onlv extended flrom Vera Cruz to the city of Mexico. 

Not being able to procure a detailed report or the geology alon^ the lines of the several Mexican 
railroads, such eeneral information is here given as to some localities as could be collected from the 
reports of travelers, and in attempting this, some valuable and unexpected contributions have been 
received from some of the Pennsylvania geologists, rendering important aid in an almost hopeless 
task. The reader is also referred to the notes on Texas as to the formations found along the United 
States and Mexican boundary, which, together with what is eiven in the chapters on New Mexico and 
GtUifomia, will throw some light on the great table-land or Mexico, now traversed by the Mexican 
Central and other railroads. Also, see the General Note on the Geology of the Far West. 

In Mexico the altitudes are an interesting study. At the United Suites and Mexican bonndarv the 
lowest depression of the great table-land occurs, but even that is nearly 4,000 feet above the sea. North 
of this it ascends again even in the valley to 7.000 feet, and near the 49th parallel it is a^ain depressed. 
South of the boundaiy line the plateau rises rapidly to the table-land of Mexico, where the 
mountains assume a loftier and more rugged and diversified appearance than on the Texas side. In 
the more northern portions of Mexico the deposits in the valleys seem to be Tertiary, and farther 
south they are probablv the same, and from the prevalence of volcanic deposits portions of them 
may be metamorphosed. We have no reports of the Cretaceous. The mountains show surprising 
developments of Carboniferous limestone, and of Huronian and Laurentian fonx^ations. Probably 
they are an extension or repetition of the granitic, porphyritic, basaltic and other eruptive rocks, and 
of the Oaf boniferous limestone of our far Western States and Territories, and the latter of very great 
thickness* Any differences which Mexico may discover, will probably be such as the more recent 
and more extensive volcanic action, and an enlargement of some of the formations would produce. 
There is a boundless field for geologists in Mexico, we country is being made accessible by railroads, 
and there is a charm abent the unuown which imparts an interest to that which, when known, may 
perhaps be neither interesting nor very important. At present there is surprisingly little generally 
known about the geology of Mexico, and this chapter is a first attempt in that direction. It is eiven 
as founded on imperfect observations. J. M. 

Tha Great Moantelm TaUe-I<and of Mexico.— There is scarcely a point on the globe, says 
Humboldt, where the mountains exhibit so extraordinary a formation and magnitude as in Mexico. 
Switzerland is considered a very elevated country, but this opinion is merely founded on the aspect 
of a great number of summits perpetually covered with snow, and disposed in chains parallel to the 
great central chain. The summits of the Alps rise to 12,600 and 15,600 feet, while the neighboring 
plains are not more than 1,300 to 2,000 feet in neight. The chain of mountains which forms the vast 
plain of Mexico is the same with that which, under the name of the Andes, runs through all Souih 
America; but the construction of this chain varies to the north and south of the equMor. In the 
Southern Hemisphere the Cordillera is everywhere torn and interrupted by crevices like opeq ftir^ 
rows or transverse valleys. The elevated plains of Quito are not to be compared in extent with those 
of Mexico. In Peru the most elevated summits constitute the narrow crest of the Andes ; but, in 
Mexico, as shown bv the railroad altitudes, even the lowest valleys are from 4,000 to 6,000 feet hish, 
and the general altitude of the whole country, except a narrow border on the Atlantic and Pacific 
coasts, is 7.000 to 8,000 feet, and upon this are disposed the high volcanic peaks, less colossal, it is true, 
than the Andes, but still 16,000 to 17,000 feet and, taken together, there is no such mountain on 
the globe, taking into view its extension northward into the United States. Peru and New Grenada 
contain deep transverse valleys, but in Mexico carriages (or in our day railroad cars) roll on from 
Mexico to Santa Fe, a distance of 1,600 miles, at altitudes of from 4,000 to 8,000 feet. On the whole 
road there are few difficulties for art to surmount, so little is the table-land of Mexico interrupted by 
valleys. 

The Voleanic Mountains, In the part of the great plain of Mexico between the capital and Vera 
Cms, a group of mountains appears which rivals the most elevated summits of the new continent. It 
is enough to name four of these colossi : Popocatepetl, or Smoke Mountain, 17,716 feet; Istaocihuatl, 
or White Woman, 16.700 feet; Citlaltepetl, or Orizaba, the Star Mountain, 17,371 feet, and Nauhcam- 
pateaeti. or Perote, the Square Mountain, 13,414 feet hieh, and so called fit>m the form of a small, 
porphvntic rock at the summit. Besides the four volcanic mountains mentionedi there are the^ 
Navado de Toluca, the Volcan de Colima, and a modem one, the new Volcan de Jorullo. As a general 
statement we may say that the eeneral level of the whole country being some 7,000 feet above the 
sea, these volcanic cones situated upon it rise 8,000 to 10,000 feet higher. 

The few observations that have been made by geologists are not sufficient to found an opinion npon 
as to the formations composing the core or main body of this vast mountain chain, or whether it is 
uniform throughout. Carboniferous limestone forms the visible portion at many places, and is no 
doubt an important element in its structure. There are other mountains of basalt or trap; others 
are Laurentian and Huronian, and at Mexico and southward are the chains of remarkable extinct 
Toloanoes. J. M. 
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* The road also passes through the States of Tlaycala and Mexico, bat the boundary lines on the 
railroad are not ascertained. 

1. Vera Crux. The Coast region extending between the beach at Vera Cruz alon^ the Mexican 
Railway to the entrance into the gorges of the nigh Cordillera at Atoyac, fifty miles, is a low, sandy 
and marshy plain. A. F. Banoeliek.* 

The 19 b. Loup Fork Miocene, 2000 feet in thickness, has been proved over a territory six miles 
by eighteen, in the State of Hidalgo and the adjoining parts of Vera Cruz, north of this railroad, by 
Professor Edw. D. Cope, who risited the region, and obtained bones and teeth of Tertiary animals. 
Several thin beds of coal occur in it. with shales between, apparently composed of volcanic ash and 
beds of excellent day.— ilm. Nat. Mag.^ 1885. It probably underlies this part of the railroad. (See 
Note 16, by Dr. H. M. Chance, as to the coal beds at Jimulco.) 

2. Jcuapa, There is a branch railroad from Vera Cruz to Jalapa, and the table land and mount- 
ains at that place are reported to be principally limestone, doubtless the same with the Carboniferoua 
limestone on the Mexican Central Railroaa. There are many marble quarries, and some sandstone 
or quartzite. 

3. Atoyac The Cordillera presents an abrupt dark-green front of loftv mountains, above which 
towers the snow-clad Orizaba. The railway enters the highlands through tne narrow and very pictux- 
esqne pass of the Atoyac, and the scenerv changes. In appalling curves we wind our way upwards 
through groves, along fearful chasms and slopes covered with the most luxuriant vegetation of the 
tropics. It is the landscape of the tropics, resting, as it were, on the Southern Alps, where they 
descend towards the plains of Lombardy. The summit of Orizaba rises above the glorious landscape 
of this wonderful region, like a cone of molten silver, in a cloudless sk^. A. F. B. 

A Oordoba, Much of the superficial formations of this fkart of Mexico must necessarily be of vol- 
canic origin. The plains and valleys in many places owe their present topography and physical basis 
to the w^ting of the high volcanoes, whose ruins and debris constitute the soil, being volcanic 
detritus or sand. These masses of volcanic debris thin out as they spread eastward to a fertile 
layer of black volcanio soil of a sandy appearance, reaching nearly to the eastern brow of the table- 
land at the Rio Atoyac. A. F. B. 

5. Orizaba, Here the slant, of which glimpses were before obtained, bursts out into full view. 
The railroad at this city is ^028 feet above tide, and the mountain 17,368 feet, and is twenty-five 
English miles distant to the a, N. E. A. F. B. 

6. Maltrata. From Orizaba, the ascent by the road increases in steepness, and the scenery grows 
correspondingly wilder. The graceful palms gradually disappear, and beyond Maltrata the rise 
becomes extremely rapid. We are left in doubt as to which should be most admired— the sublime 
grandeur of nature, or the remarkable efforts of man to improve every chance, every inch almost, 
for establishing safe, rapid transit 

7. Boca del Monte. We pass through tunnel after tunnel, until at last Boca del Monte is reached. 
The air blows cool, even chilly; dark pines cover the mountain sides, and on our right towers, in close 
proximity, the summit of the Volcano of Orizaba. Less than nine hours have carried us one hun- 
dred and seven English miles by the railroad, but a horizontal basis of less than fifty miles ; and in 
altitude through three zones, representing a vertical stratum of 8,000 feet We have passed through 
a series of changes and contrasts in vegetation and climate of the most striking kino, and perfectly 
characteristic of Mexico. A. F. B. 

8. Esperarua. The region through which the road passes in the vicinity of Esperanza, is a cold, 
/ather barren looking highland, without any of the wildly picturesque scenery of the lower mount- 
ains ; but the change is so sudden, that its very bleakness, with enormous prickly pears, dwarfish 
and ill-shapen palms, and tall magu^ plants as types of vegetation, and the gigantic pyramid of 
Orizaba towering in full view to the east, has* the effect of a successfully performed change in theat- 
rical scenery. A. F. B. 

9. iSSan Marcos. A downward grade is struck beyond Esperanza, the highest point is passed at 
Guadalupe, and then the insensible and gradual decline to the central basin of Mexico begins. More 
and more the isolated peak of Malinche or Perote becomes prominent above the surrounding land- 
scape. It is 13,470 feet (English) above sea level. 

10. HuamanUa. Beyond Huamantla the traveler is treated to a change In scenery again, and 
one of a very peculiar nature. Two remarkable sights burst into view almost simultaneously; the 
two great volcanio peaks of Mexico looming up like immense monuments. The most northerly, 

* Archseological Tour in Mexico. 
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Ysao-tepetl, or White Woman, commonly called the Sierra Nevada, presents a serrated ridge covered 
with perpetual snow, and resting on a broad platform, which very gradually descends into dark forests. 
It has three summits; the northern, the highest, is 16,662 feet While this mountain is lower tiian 
Popocatepetl, it is much more massive, its bMe bem^ twice as long. From the west its long, icy crest 
appears, strikingly like a woman in her laslrrepose, m a white shroud, lying on her back upon a steep- 
aided platform. The other, Popocatepetl, or Smoke Mountain, lies south of the former, and therefore 
at a greater distance from the railroad. It .ppears as a perfect cone, slightly truncated, or rather 
with a cup-shaped summit. This concavity is the line of the crater here visible lengthwise, this 
part of the wall having fallen in, in the year 1664, whereas from Puebla it disappears, the top of the 
mountain rising above it to a sharp point. The height of Popocatepetl is 17,682 feet, being 314 feet 
higher than Orizaba. It thus appeara to be the highest point of Mexico and of North America. The 
crater of Popocatepetl is a valuaole mine of native sulphur. Its vast cup has a diameter of half an 
English mile, with such precipitous sides that it is oonsidered impossible to descend into it, unless 
by means of a rope and crane. 

The skeleton or frame of the mountain is formed of dark porphyritic and basaltic rocks, while 
its ribs and protuberances are covered over and smoothed down by an enormous deposit of volcanic 
soorise, to which is due the regular form of the peak. The rock of the other mountain is more com- 
pact, lighter colored, sometimes reddish, seldom amygdaloid, or spongy and very uniform. The 
limits of vegetation reach tO about one-half the height of the mountain, a vast forest of pines of 
various species. Above this for two or three thousand feet the slopes are composed of dark gray or 
dirty red volcanic sand, with few crags and rocks protruding. Above this begins the ever-varying 
snow line, above which eternal snows cover the final slopes of the volcano, wherever they are not too 
steep to permit its lodging. Geologists state that Popocatepetl has had no eruption or emission of 
lava for centuries, but earthquake shocks occur every year in its vicinity, and the neighboring 
inhabitants are occasionally startled by dull sounds, like a plaintive moan uttered by a sleeping giant. 
History records the emission of smoke at various times. It is a tedious, but not in the least degree 
dangerous. Journey to ascend it and stand on the brink of the crater, a yawning caldron in which the 
smoke of the three solfataras may be seen often mingled with the whirling clouds of a regular snow fall. 

The two summits of Popocatepetl and Tztac-cihuatl are connected by an apparently eroded 
ridge, which presents itself like a deep gap, notwithstanding its mean altitude of 10,000 feet, so that 
they shoot up in bold relief like perfectly isolated masses. Their bases are hid by lower mountains 
running northward, and the railroad rounds the outer spur of these ranges in order to descend into 
the valley of Mexico from the northeast. We, therefore, see the volcanoes in the course of six hours, 
in going from Vera Cruz to Mexico, successively from the east, northeast, north, and finally upon 
reaching the city of Mexico from the northwest. It was while Cort^z and his Spaniards were yet in 
the higher timbered regions of Popocatepetl, they enjoyed that first glorious view of the valley and 
the lakes which Prescott has so graphically aescribed. A. F. B. 

IL Mexico. Few countries Inspire so varied an interest as the valley of Mexico. It is the site 
of an ancient civilization of American people, and recollections the most ufecting are associated with 
the city of Mexico and more ancient monuments, such as the Pyramids of Teotchuacan, dedicated 
to the sun and moon. Those who have studied the history of the conquest, delight to trace the 
military positions of Cort6z and of the Tlascaltee army. The naturalist contemplates with interest 
the immense elevation of the Mexican table-land, and the extraordinary form or a chain of porphy- 
ritic and basaltic mountains which surround the valley like a circular wall. He perceives that the 
whole valley is at the bottom of a dried up lake. The basins of fresh and salt water which fill the 
centre of the plain, and the five marshes, are to the eye of the geologist the small remaiuQ of a great 
mass of water which formerly covered the whole valley. Humboldt. 

The valley of Mexico, however betotifUl it may appear under certain aspects of light, is in fact 
the remnant, not of a deep mountain-lake, but' of an enormous marsh, formed by the accumulation, 
without natural outlet, of the waters collected on the tops and running down the slopes of the high 
ranges surrounding it In the very centre of the Lake of Tezcoco fiat barges or scows sometimes are 
in danger of grounding. The descriptions Airnished by eye witnesses of the conquest by Gort6z, of 
the boMity and fertility of the Mexican valley, need not surprise us. The effect from a distance, on a 
clear day, in the limpid and transparent sky of these altitudes, 7^9 English feet above 8ea>level. is 
enchanting. To the little band or Spaniards, traveling along the lake shore by the sides of the culti- 
▼ated patches which the Indians had grouped aroundtheir puablos, near the placid water, ^e first 
which they had seen since leaving the coast, the sight must have been charming. And when, through 
the filling up of the marsh, parts of it became transformed into sober com fields, we need not wonder 
at the regret expressed by some respecting the change. It waa the feeling which we ourselves 
•zperienee at •eeing the picturesque •upplanted by the useftil. A. F. B. 
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12. Very interesting human remains were foand in January, 1884, some two and a half miles east 
of the city of Mexico, imbedded in a rock composed of silicified calcareous tufa. They are described 
and illustrated in the American Naturalist^ for August, 1885. 

12. Mexico. The valley of Mexico is eighteen and one-third leagues or fifty-five miles long, and 
twelve and a half leagues or thirty-seven miles in breadth. The crest of the mountains which sur- 
round it like a circular wall, is most elevated on the southeast, where the great volcanoes La Puebla, 
Popocatepetl, and IztaccihuatI bound the valley. The city is no longer built in the midst of a lake, 
connected with the continent merely by three dikes, owing to the diminution of water of the lake 
Tezcuco. Humboldt pronounced Mexico, undoubtedly one or the finest cities ever built by Europeans 
in either hemisphere, but much less from the grandeur and beauty of its structures, than from its 
uniform regulanty, its extent and position, leaving a recollection of grandeur which he attributes to 
the majestic character of its situation and tne surrounding scenery. The beautitlilly cultivated valley 
forms a singular contrast with the wild appearance of the naked mountains which enclose it, among 
which the three famous volcanoes above named, with their enormous cones covered with perpetui3 
&now, are the most distinguished. 

14. Ottadalupe. Dr. H. M. Chance, mining engineer, and lately an assistant on the second Geolog- 
ical Survey of Pennsylvaniti, who has been over this road, describes the plateau on which it is built 
as resembling to the traveler a flat valley, for mountains are seen on botn sides of the railroad. But 
the chains, upon close examination, are seen to be simply a series of ranges, broken at many pointa. 
The fiat plateau seems to have been formed by Tertiary (?) deposits, filling in what were formerly deep 
valleys between these mountain ranges, thus forming a network of level connected valleys, the Ter- 
tiary deposits filling them up above the lower connecting ridges, leaving them in the condition of 
half buried mountains. This description by Dr. Chance Is probably as true as it is picture8(}ue. 

Between Zacatecas and the City of Mexico, Dr. Chance had less opportunity of examining the 
geology than at at Zacatecas, but he thought the mountains on this part of the route are Laurentian 
or Huronian, consisting of granites, porphyry, etc., and that the plateau or apparent valleys are Ter- 
tiary or Quaternary. The mountains nearer Mexico are piuiily volcanic, and at some points north also 
volcanic deposits are seen. These lava beds generally he west of the railroad and form " buttes " or 
flat top mountains, the lava beds protecting the soft Tertiary deposits from erosion. (See Note 16.) 

15. Zacatecas. In the Zacatecas mining region an entirely different series of rocks from those to 
the northwai'd is seen, apparently Huronian schists, with porphyry and Laurentian granites. This 
same series also occurs all along the range extending northwest, and lying, as at Chihuahua, twenty 
to one hundred miles west of tne railroad. It probably also comes up m some of the ranees east of 
the railroad. H. M. O. 

16. JimtUeo. The coal at Jimnlco oceurs in the plateau Tertiary deposits, and is apparently a 
lignitic bed of fluvio-marine origin. The bed opened in 1885 was too^ largely mixed with ciay, ete. to 
be of any commercial value. See Note 1. Dr. Chance examined the mountains only at Jimulco, and 
found them to consist of an enormously thick series of limestone, partly metamorphosed^ and prob- 
ably of Upper Carboniferous age. 
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IT. Slapimi, Met, In an eastern comer of the Tailey, surrounded by hlgli mauntslna, In 
Ter mines are worked. Fite miles aouth of it Ihe ^oVa de Mapiui begins^ bej'ond a col 
large open level •alley, like a pouch or pocket, whence the name. A aleeo high llmealont 
oa tlie east, and anotlier chain to the left. 



19. AferutDto. 
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tsaas, Dr. Chance 
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- -tofto eoutli, wj 



lountaln pueea and del 
le topographical appeerai 



e network of eneasea lalleys, connected 
e moun ns re oo Pi^^ 

mountains and the natural egcarpmente 



, namely, a vtry heavy formation of melsmorplilc Upper Carboniferous lioiBslone. 

. ._ ^ao. Chihiialma wasjeitlMl fo IGSl, and lian a beautiful site amidst a circle of mountains opening 



•lameda. ThuroukBabautChihualiua,aDdatapo 
d, blue, while and i-rav, 
iiu ll'cal 0/ Ch'hi 



re porphyrit 



-y - . ...- . ... „-. WiiiliEonus wae, during the Mei , 

monthsaprisoDfrsatl^ijhuil^Hchl, In the Sierra Madre MouDtains, about ninety miles west ofChi- 
huahua. The place 1b 6,a5. teei above the sea. and the highest peak of the chain of mountains, 
directly above Oie place, calli-d Iba Buta, a prominent landmark, is Iflls feet. This is in the very 
lieart of Uie SierraTdadre and there iwa some renowned silver mlnea there, aU found lo the por- 
phyrltic rocks, theprevaillDfi rormuion in this part of the country. He reports the geology of the 
country as quite aniform. and although he roamed in hunting for months {n that vicinity over the 
Sierra Madre, which occupies the whole wesiem T»rtion of the StaiA of Chlhuahaa, the connecting 
link between the Bocky Mouutalas of the north and the Andes of the south, he observed no other 
formationa than porphyritic, eicept stratified limestone. These mounUins contain old mines of sll- 
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1. SaTiclunia. A poroiu, blaok^oiAiag basaltic rock koo . . . 

moa throughout the wbote of Hexioo. Below 1^ iu Sew Mexico aud at El Ptao, li aaompacl quarton 
fuiTURinous undstoae, appearlDK as If changed by Tolcanlo actlsn. W. 

SSi Samalayuca. After lesTlng El Puo, Texas, or Puo deJ Norte, Mexloo, to the weat ia a 
Bwontala ahalD, and to the east the receding Talleyof th( Bio del Norte, from which, In going south, 
ahighchnlnof mountains HOOD sepunte you. the road puling orer a wide Mndy plalo coTered with 
mosquite and aimilu ghrubbary, and then rani tOt manjr milaathrotigh aandtulla or.-duBos," that 
are apparently of recont sie. Thesis sand hills similar to thoae Id Teiai, an an Immense field of 
ateep sandy ridges, without shrubs or vi^getatlan of any kind, looking like a piece of Arabian daeert 
transplanted [ntathls plain, or Ilka the bottom of (he sea tipllfted from the deep. 

a. FatadaifantamlBtJ'na. Bee Notes 1^ 13, Is, and 17 In Texas chapter. 

91. Dr. Penifor Prater, who paasedorer this road says, the talley tmtened by It ii 
formation, maah crashed and altered, whioh Is oleariy newer than the Upper Carbonlfaro 
between which it lies. It may be 19 c. Pliooene or ttut and Quaternary, bat no toasils t 
found, and It may be 19 b. Loup Fork Hlooene. 

26. The Caudela Mountain Is granite, also the Psnuco, and a spur of the former reae hi ng towards 
and D Bar Buslamsnte. They proUuda Irom the Upper Carbon Ifaions. There la a larse trap suia 
ahout seren miles northeast orCaldeii. P. F. 

2T. Thallmeiloaemooatalnson this road are reported, by those who hare seen Uiem both, to be 
similar to those on the Mexican Centra] {See Hotaa It and Is!) It forma steap. often rugged, moun- 
tains, rising ooaD arerage 1,000 feet abore the plain. It is metalllferoD8,oontalnlng ailrer and lawi 
mines, and lias all the appearance of the limestone found at El Paso and Chihuahua, bqt as yet we 
hays no report of the dlaoorair here of any fossils. 

28. ^DHOKaltentu. Here are famous hot apringi, a* Indloated by the name. The slasela a 
celebrated resort for Inralids, and one of the cleanest prorlncial towns In Heileo. Fopniatlon 
reported 20,000. B. H. C 
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N. B.— Branches, or minor rosclfy wlU generally be found under the name of the 
main or controlling line. The latest names^ owing to the constant changes, can nol 
alivays be given* hut in some instances rf>ads» given in the body of the book under an 
,oid name. Trill be found indexed under the new, as well as the old. The Quide is in 
itself an Index, and this Index is only an additional help to the traveler. 



Aberdeen, Bismark and N. W., 256. 

Addison and Northern Penna., 171. 

Adirondack, 118. 

Alabama Gentral,j881. 

Alabama great Southern, 879. 

Albert, 67. 

Allegheny Valley, 168. 

Annapolis and Elk Ridge, 882. 

Anniston and Atlantic, 382. 

Arkansas Midland, 406. 

Arkansas Valley, 407. 

Ashley River, 369. 

Ashtabula and Pittsburgh: Pa., 169; 0.,178. 

Ashuelot, 91. 

Ashville and Spartansburg : N. C, 867; 

S. C, 369. 
Atchinson, Topeka and Sante Fe: Kan., 

286; Col., 290; N. M., 290. 
Atlanta and Charlotte, 869. 
Atlanta and West Point, 876. 
Atlantic and North Carolina, 868. 
Atlantic and Pacific : Mo., 271 ; N. M, 323 ; 

Ariz , 828; Indian Ter., 408. 
Atlantic and Western, 394. 
Atlantic, Tenn., and Ohio, 868. 
Augusta and Ejioxville, 869. 

Baltimore and Delaware Bay, 881. 
Baltimore and Ohio: Pa., 169; 0., 178, 

188, 186; Ind., 198; 111., 209; Del.,829; 

Md., 882; W.Va., 840; Va., 868, 868. 
Baltimore and Potomac: Md., 832, Va, 

369. 
Bangor and Eatahdin, I. W., 97. 
Bangor and Piscataquia, 88. 
Bangor and Portland, 171. 
Bath and Hammondsport, 128. 
Barclay, 162. 
Barnwell, 878. 
Bay of Quinte, 61. 
Bedford and Bloomfield, 206. 
Beech Creek, Clearfield and S. W^ 171. 
Bellaire, Zanesville and Cincinnati, 178. 
Bells Gap, 172. 
Bennington and Rutland, 98. 
Blue Ridge, 371. 

Boston and Albany: Mass., 104 ; N.T., 184 
Boston and Lowell: N. H., 89; Vt., 93; 

Mass., 101. 
Boston and Maine : Can., 62 ; Me., 89 ; N.H., 

89; Vt.. 98; Mass., 99. 
Boston and N. Y. Air Line, 97. 
Boston and ^Providence, 108. 
Boston, Barre and Gardner, 106. 



Boston Revere, Beach and Lynn, 101. 

Bound Brook : N. J., 144; Pa., 166. 

Bradford, Bordell and Einzua, 172. 

Bradford, Eldred and Cuba, 172. 

Brighthope, 869. 

Brunswick and Albany, 874. 

Buffalo, N. Y. and Phi^a., (see Western N. 

Y. and Pa.): N. Y., 129; Pa., 166. 
Buffalo, Rochester and Pittsburgh: N. Y., 

128 ; Pa., 173. 
Burlington and Mo. River : Ean., 284 ; 

Neb., 293; Col.,.808. 
Burlington and Noi*thwestem, 246. 
Burlington and Western, 246. 
Burlington, Cedar Rapids and N., 243. 

Cairo, Vicennes and Chicago, 213. 

California Pacific, 826. 

California, Pacific and Northern, 326. 

California Southern, 328. 

Cambridge and Seaford, 881. 

Camden and Atlantic, 148. 

Canada Atlantic, 68. 

Canadian Pacific, 62, 70, 80. 

Canada Southern, 66. 

Cape Fear and Yadkin: N.C., 867; S.C, 878. 

Cape Girardeau South Western, 278. 

Carolina Central, 867. 

Catasauqua and Fogelsville, 172. 

Catskill and Mt. Cairo, 186 

Central Iowa: 111., 220 ; la., 248. 

Central Ontario, 63. 

Central of N. J., 143, 144, 148, 149. 

Central Ohio. 178. 

Central Pacific, (see Southern Pacific): 

Nev., 810; Cal., 819, 826; Ariz., 822. 
Central R. R. of Georgia: S. C, 869 ; Ga., 

874, Ala., 382 
Central R R. of S. Carolma, 869. 
Central Vermont, Can., 60; Vt., 92. 
Conn., 96 ; Mass., 106 ; N. Y., 186. 
Central Washington, 266. 
Charleston and Savannah: S. C, 869, Ga.. 

874. 
Charlotte, Columbia and Augusta: N. C, 

868; S. C, 870. 
Chateaugay, 118. 
Chatham Branch, 67. 
Chattoroi, 899. 
Cheraw and Chester, 87Q. 
Cheraw and Darlington, 870. 
Cheraw and Salisbury, 870. 
Cheraw and Wadesboro, 868. 
Cherokee R. R., 876. 
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Chesapeake and Ohio: W. Va., 843, 855; 

Va., 858, 869; Ky., 897, 851. 
Chesapeake, Ohio and & W.: Ky., 898; 

Tenn., 461. 
Chesire, 91. 

Chester and Lenoir: N. C, 868; S. C, 870. 
Chicago and Alton: III, 212; Mo., 271. 
Chicago and Atlantic: 0., 179; Ind., 204. 
Chicago and Canada Southern, 195. 
Chicago and Eastern 111.: Ind., 204; 111., 

214. 
Chicago and Evanston, 219. 
Chicago and Grand Tnink : Mich., 195 ; Ind., 

205. 
Chicago and Great Southern, 206. 
Chicago and Iowa: 111., 211, 219. 
Chicago and Northwestern: Mich., 195, 197; 

lU., 214; Wis., 228; la., 237; Minn., 

247; Dak., 254. 
Chicago and West Michigan, 194. 
Chicago, Burlington and Kansas City : la., 

241 ; Mo.. 272. 
Chicago, Burlington and Quincy : 111., 210 ; 

la., 240; Mo., 273. 
Chicago, Kansas and Nebraska, 282. 
Chicago, Milwaukee and St Paul: 111., 

216; Wis., 226; la., 234; xMinn., 246, 

249; Dak., 253. 
Chicago, Rock Island and Pacific: 111., 

212; la., 289, 242; Mo., 270; Kan., 282. 
tShicago, St. Louis and New Orleans, 887. 
Chicago, St. Louis and Pittsburgh: 0., 

179; Ind., 199. 
Chicago, St. Paul, Minneapolis and Omaha: 

Wis., 226; la.. 242; Minn., 247; Dak., 

256; Neb., 296. 
Cincinnati and Eastern, 179. 
Cincinnati and Muskingum Valley, 179. 
Cincinnati, Hamilton and Dayton, 179. 
Cincinnati, Hamilton and Indianapolis : 0., 

179; Ind., 201. 
Cincinnati, Indianapolis, St. Louis and Chi- 
cago, 217. 
Cincinnati, LaFayette and Chicago, 200. 
Cincinnati, New Orleans and Texas Pacific : 

Miss., 388; La., 390; Ky., 398; Tenn., 

406. 
Cincinnati, Richmond and Chicago, 179. 
Cincinnati, Richmond and Fort Wayne, 202. 
Cincinnati, Van Wert and Michigan, 179. 
Cincinnati, Wabash and Michigan, 203. 
Clarksburg and Weston, 346. 
Cley eland and Pittsburgh, 180. 
Cleveland, Akron and Columbus, 180. 
Cleyeland, Columbus, Cincinnati and In- 
dianapolis: 0., 179; Ind., 200. 
Cleveland, Loraine and Wheeling, 180. 
Cleveland, Youngstown and Pittsburgh, 181. 
Coburg, Peterborough and Mamora, 66. 
Columbia and Greenville, 370. 
Columbia and Puget Sound, 265. 
Columbus and Cincinnati Midland, 181. 



'Columbus and Eastern, 181. 

Columbus and Xenia, 181. 

Columbus, Hocking Valley and Toledo, 181. 

Concord and Portsmouth, 91. 

Connecticut River: N. H., 91; Mass., 107. 

Connoton Valley, 182. 

Coming, Cowanesque and Antrim, 170, 

Crown Point, 118. 

Cumberland and Pennsylvania, 834. 

Cumberland and Maurice River, 149. 

Cumberland Valley, 170. 

Danbury and Norwalk, 95. 
Danville, Mocksville and S. W., 868. 
Danville, Olney and Ohio River, 220. 
Dayton and Michigan, 182. 
Dayton and Union, 182. 
Delaware and Bound Brook, 144. 
Delaware and Chesapeake, 831. 
Delaware and Hudson Canal Co.: N. Y., 

116; Pa., 171. 
Delaware, Lackawanna and Western : N. Y., 

120; N. J., 142; Pa„ 160. 
Delaware, Maryland and Virginia, 830. 
Delaware River, 149. 
Delaware Railway, 330. 
Denver and Rio Grande : Col., 804* U., 818. 
Denver, Texas and Gulf, 808. 
Denver, Utah and Pacific, 308. 
Des Moines and Fort Dodge, 242. 
Des Moines, Osceola and Southem,^ 245. 
Detroit and Eel River, 200. > 

Detroit, Grand Haven and Milw., 198. 
Detroit, Hillsdale and Southwestern, 194. 
Detroit, Lansing and Northern, 194. 
Detroit, Mackinaw and Marquette, 197. 
Dubuque and Dakota, 245. 
Duluth, South Shore and Atlantic, 196, 197. 
Dunkirk, Allegheny Valley and Pittsburgh : 

N. Y., 127 ; Pa., 167. 

East Alabama and Cincinnati, 882. 

East Broad Top, 170. 

Eastern, 99. 

Eastern Extension, 58. 

Easton and Amboy, 144. 

Eastern Kentucky, 399. 

East Tennessee, Virginia and KSfeorgia: 
Ga., 374, 376; Ala., 381; Miss., 888; 
Tenn., 408. 

East Tennessee, Virginia and Georgia S. 
W., 404. 

East Tennessee and Western North Caro- 
lina: N. C, 868; Tenn., 403. 

Elberton Air Line, 377. 

Elk River, (W. Va.,) 850. 

Elmira, Cortland and Northern, 128. 

Erie and Pittsburgh, 168. 

Eureka and Palisade, 816. 

Eureka Springs^407. 

Evansville and Terra Haute, 204. 

Evansville, Owensboro and Nashville, 400. 
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Fairmount, Morgantown and Pittsburgh, 

348. 
Fitchburg: Mass., 105; N. Y., 1«6. 
Flint and Pere Marquette, 193, 196. 
Florida Central and Peninsular, 892. 
Florida Southern, 393. 
Florida', Johnstown and GloTersville, 180. 
Fort Madison and Northwestern, 246. 
Fort Wayne and Jackson, 202. 
Fort Wayne, Muncie and Cincinnati, 203. 
Fort Worth and Denver City, 413. 
Freehold and New York, 147. 
Freemont, Elkhom and Missouri Valley : 

S. Dak., 266; Neb., 296, 313; Wy., 313. 
Fulton Co., 220. 

Galveston, Harrisburg and San Antonio: 

La., 391; Tex., 411. 
Gauley River, (W. Va.) 
Geneva, Ithaca and Sayre, 122. • 
Georgetown, 409. 
Georgetown and Lanes, 371. 
Georgia Pacific, 388. 
Georgia R. R., 376. 
Gettysburg and Harrisburg, 166. 
Grafton and Greenbrier, 846. 
Grand Gulf and Fort Gibson, 389. 
Grand Rapids and Indiana: Mich., 192; 

Ind., 202. 
Grand Rapids, Newaygo and L. S., 194. 
Grand Southern, 67. 
Grand ^ower and Carbondale, 217. 
Grand Trunk: Can., 68, 62, 65; N. H., 89; 

Mich., 196, 197. 
Green Bay, Winona and St Paul, 229. 
Green Pond Mine, 141. 
Greenwich and Johnsonville, 135. 
Greenwood, Laurens and Spartansburg, 373. 
Gulf, Colorado and Santa Fe, 412. 
Gulf, Western Texas and Pacific, 411. 

Halifax and Scotland Neck, 867. 

Hannibal and St. Joseph, 267. 

Hanover Jc, Hanover and Gettysburg, 170. 

Harrisburg and Potomac, 178. 

Hartford and Connecticut Western: Conn., 

96; N. Y., 134. 
Havana Rantoul and Eastern, 221. 
Hot Springs, 406. 

Housatonic: Conn., 96; Mass., 107. 
Houston and Texas Central, 41 1. 
Houston, East and West Texas, 413. 
Huntingdon and Broad Top, 170. 

nUnois and St. Louis, 217. 

Illinois Central: 111.. 209, 221; la., 236; 

Miss., 387; La., 390- Ky., 400; Tenn., 

402.^ 
Illinois Midland, 217. 
Indiana, Bloomington and Western: 0., 

182; Ind., 200, 206,207; 111., 217. 
Indiana, Illinois and Southern, 220. 



Indiana, Illinois and Iowa, 221. 
Indianapolis and St. Louis: Ind., 201; 

III, 220. 
Indianapolis, Cincinnati and LaFayette, 

201. 
Indianapolis, Decatur and Springfield, 217. 
Intercolonial, 62. 
International, 66. 

International and Great Northern, 409. 
Iowa Central, see Central Iowa. 

Jacksonville and Atlantic, 894. 
Jacksonville, St. Augustine and Halifax 

River, 893. 
Jacksonville Southeastern, 217, 220. 
Jacksonville, Tampa and Key West, 394. 
Jamesville and Washington, 868. 
Jefferson, Madison and Indianapolis, 201. 

# 
Raaterskill, 186. 
Kankakee and Seneca, 219. 
Kansas City, Fort Scott and Memphis: 

Mo., 278; Kan., 284; Ark., 407. 
Kansas City, Wyandotte and N. W., 283. 
Kansas City, St Joseph and Council Bluffs : 

la., 242; Mo., 272. 
Kentucky and South Atlantic, 400. 
Kentucky Central, 899. 
Kentucky Union, 899. 
Kingston and Pembroke, 66. 
Knox and Lincoln, 88. 

Lackawanna and Pittsburgh, 180. 

Lake Erie and Western: 0., 182; Ind., 

207; 111., 219. 
Lake Shore and Michigan Southern : N. Y., 

128; Pa., 167; 0., 182; Mich., 191, 

194; Ind., 198,202; 111., 217. 
Laurens, 871. 
Lawrence and S. W,, 278. 
Lehigh and Hudson River: N. T., 180: 

N. J., 146. 
Lehigh and Lackawanna, 178. 
Lehigh Valley: N. Y., 122; N. J., 144; 

Pa., 161. . 
Ligonier Valley, 172. 
Litchfield, Carrolton and Western, 220. 
Little Kanawha River, 860. 
Little Miami, 183. 
Little Rock and Fort Smith, 406. 
Long Island, 136. 
Los Angeles and San Diego, 828. 
Louisiana and Texas, 891. 
Louisville and Great Southern, 878. 
Louisville and Nashville : Ind., 204 ; 111., 

218; Ala., 878, 381 ; Miss., 889; La., 

890; Fla., 892; Ky., 896, 400; Tenn, 

402. 
Louisville, Evansville and St. Louis : Ind., 

203,206; 111., 219. 
Louisville, New Albany and Chicago, 208, 

206. 
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Louisyille, New Orleans and Texas: Miss.,^ 
889; La, »91. 

Maine Central: Me.» 87, 89; N. H., 89. 

Mancliester and Laurence, 91. 

Manchester and North Weare, 91. 

Manitoba and N. W. of Canada, 77. 

Manitoba Southwestern, 78. 

Marietta and Cincinnati, 183. 

Marietta, Pittsburgh and Cleveland, 183. 

Marquette, Houghton and Ontonagon, 196. 

Maryland Central, 335. 

Meadville and Linesville, 172. 

Memphis and Charleston, 880. 

Memphis and Little Rock, 406. 

Mexican, 416. 

Mexican Central, 417. 

Mexican National: Tex., 413; Mex., 420. 

Michigan and Ohio, 196. 

Michigan Central : N. Y., 129; Mich., 190, 

196,197; Ind., 198; 111,217. 
Midland North Carolina, 368. 
Milton and Sutherlin, 368. 
Milwaukee and Northern, 230. 
Milwaukee, Lake Shore and Western, 230. 
Minneapolis and St. Louis : la., 246 ; Minn., 

248. 
Minneapolis, Sault Ste. Marie and Atlantic, 

232. 
Mississippi and Tennessee, 387. 
Missouri, Iowa and Nebraska, 268. 
Missouri, Kansas and Texas — now 
Missouri Pacific: Mo., 268; Kan., 278, 279 ; 

Neb., 296; La., 891; Ark., 406; L T., 

408; Tex., 413. 
Mobile and Alabama Grand Trunk, 381. 
Mobile and Girard, 381. 
Mobile and Montgomery, 381. 
Mobile and Ohio: Ala., 381; Miss., 887; 

Ky., 400; Tenn., 4u2. 
Monadnock, 91. 
Monongahela River, 848. 
Montana Central, 264. 
Montgomery and Eufaula, 881. 
Montgomery and Southecn» 382. 
Montour, 174. 
Moiitpelier and Wells, 91. 
Montrose, 162. 

Morgan's Louisiana and Texas, 891. 
Mount Alto, 178. 

< ashyille and Chattanooga, 880. 

!-iliville and Decatur, 880. 

I >hville, Chattanooga and St. Louis, 408. 
.\.irchez, Jackson and Columbus, 887. 
N.-uigatuck, 96. 

Nebraska: Kan., 284; Neb., 293. 
Nevadah County, 324. 
Newark and Delaware City, 829. 
Newark and Patterson, 141. 
Newark and New York, 148. 
New Brunswick, 56. 



Newburg, Dutchess and Columbus, 184. 

New Canaan, 95. 

New Haven and North Hampton: Conn^ 

97; Mass., 106. 
New Jersey and New York: N. Y., 127: 

N. J., 141, 
New Jersey Southern, 148. 
New London Northern, 106, 
New Orleans and NorUieastem, 888. 
New York and Greenwood Lake, 142. 
New York and Long Branch, 147. 
New York and Massachusetts, 134. 
New York and New England: Conn., 96, 

Mass., 103; N. Y., 135. 
New York and Northern, 132. 
New York Central and Hudson River, 110, 

132. 
New York, Chicago and St Louis : N. Y., 

128; 0., 183; Ind., 206. 
New York, Lake Erie and Western: N. Y., 

124; N. J., 141; Pa., 169. 
New York, New Haven and Hartford: 

Conn., 94, 96, 97; N. Y., 138. 
New York, Ontario and Western, 128. 
New York, Pennsylvania and Ohio: N. Y- 

126; Pa., 160; O., 183. 
New York, Philadelphia and Norfolk, 331. 
New York, Pittsburgh and Chicago, 174. 
New York, Rutland and Montreal, 133. 
New York, Susquehanna and Western: 

N. Y., 130; N. J., 140; Pa., 178. 
New York, Texas and Mexican, 411. 
Norfolk and Western, 867. 
Norfolk Southern, 368. 
Northeastern, 371. 
Northeastern of Georgia, 876. 
Northern and Northwestern, 61. 
Northern of Canada, 66. 
Northern Central: N. Y., 121; Pa., 168; 

Md., 382. 
Northern of New Jibrsey, 140. 
Northern Pacific: Minn., 249, 268; Dak., 

265,268; Mon., 269; Id, 261; Wash., 

262. 
Northern Pacific Coast, 826. 
Northshore, 60. 
Northwestern Ohio, 184. ., 

Ogdensburg and Lake Champlain, 186. 
Ohio and Mississippi: 0., 184; Ind., 202, 

206; 111., 218. 
Ohio Central: 0., 184; W. Va., 846. 
Ohio River, 846, 848. 
Ohio Southern, 184. 
Old Colony, 102. 

Olympia and Chehalis Valley, 266. 
Orange Belt, 393. 
Oregon and California, 816. 
Oregon Central, 317. f 

Oregon Railway and Navigation Co.: Or.. 

262,817; Wash., 266. 
Oxford and Henderson, 868. 
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Vaoific Coast, 8^8. 

PainesYille and Youngstown, 185. 

Passumpsic : Oan., 62 ; Vt, 93. 

Peachbottom, 166. 

Petmsylyania : K. J., 144; Pa., 152. 

PennsyWania and Delawace, 829. 

Pennsylvania and N. Y. Canal Co., 122. 

Pensacola and Atlantic, 892. 

Peoria, Decatur and EvansTille, 216. 

Perkiomen, 166. 

Petersburg, 868. 

Philadelphia and Atlantic City, 149. 

Philadelphia and Baltimore Central, 832. 

Philadelphia and Reading: N. J., 144; Pa., 
162. 

Philadelphia, Newtown and New York, 178. 

Philadelphia, Wilmington and Baltimore: 
Pa., 166; Del., 829; Md., 882. 

Piedmont Air Line. See Richmond and Dan- 
ville. 

Pittsburgh and Castle Shannon, 174. 

Pittsburgh and Lake Erie, 174. 

Pittsburgh and Western: Pa., 176; C, 186. 

Pittsburgh, Chartiers and Youghiogheny, 

Pittsburgh, Cincinnati and St Louis : Pa., 

169; 0., 181, 188, 186; Ind., 199; W. 

Va., 846. 
Pittsburgh, Ft. Wayne and Chicago: Pa., 

168; 0., 186; Ind., 198; 111., 218. 
Pittsburgh, McKeesport and Yough., 174. 
Pomeroy and Newark, 166. 
Port Huron and Northwestern, 196. 
Portland and Ogdensburg, 89. 
Portland and Rochester, 88. 
Port Royal and Augusta, 871. 
Prince Edward Island, 66. 
Profile and Franconia Notch, 90. 
Providence and Worcester: Conn., 96; 

Mass., 104. 
Puget Sound, 266. 

Quebec and Lake St. John, 60. 
Quebec Central, 61. 

Queen Anne's, Kent and Townsend, 881. 
Quincy, Missouri and Pacific, 268. 

Raleigh and Augusta, 866. 

Raleigh and Gaston, 866. 

Richmond and Allegheny, 869. 

Richmond and Danville (Piedmont Air 

Line): Va., 855, 856, 858; N. C, 866; 

S. C.,869; Ga., 876, 877. 
Richmond, Fredericksburg and Potomac, 

866. 
Richmond, York River and Chesapeake, 

867. 
Rio Grande, 418. 
Rochester and Lake Ontario, 129. 
Rock Island and Mercer Co., 219. 
Rock Island and Peoria, 218, 219. 
Booky Mt. of Montana, 262. 



Rome R. R., 876. 

Rome, Watertown and Ogdensburg, 118^ 
119. 

St Croix and Penobscot, 97. 

St Joseph and Western, 296. 

St. Louis, Alton and Terre Haute, 218. 

St Louis and Cairo, 218. 

St Louis and San Francisco: Mo., 271 ; 

Kan., 277; Ark., 407. 
St Louis and Southeastern, 204. 
St Louis Coal, 216. 

St. Louis, Creve Coeur and St Charles, 278. 
St. Louis, Des Moines and Northern, 245. 
St Louis, Hannibal and Keokuk, 273. 
St Louis, Iron Mt. and Southern: Mo., 

269, Ark., 407. 
St Louis, Keokuk and Northwestern : Ia.» 

246; Mo.. 272. 
St Louis, Salem and little Rock, 272. 
St Louis, Vandalia, Terra Haute and 

Indianapolis: Ind., 201; HI., 219. 
St. Paul and Duluth, 248. 
St Paul, Minneapolis and Manitoba: 

Minn., 260; Dak., 264, 266; Mon.,264. 
St Paul, Stillwater and Taylor's Falls, 261. 
Sacramento and Placerville, 826. 
Sandusky, Mansfield and Newark, 185. 
Saginaw Valley and St. Louis, 195. 
Sandy River, 97. 
Sanford and Indian River, 894. 
San Francisco and Northern Pacific, 824. 
San Pete Valley, 816. 
Saratoga and Champlain, 91. 
Savannah and Memphis, 882. 
Savannah, Florida and Western, 894. 
Savannah, Griffin and N. Alabama, 876. 
Scioto Valley, 186. 
Seabord and Roanoke: Va., 857; N. (X^ 

868. 
Seattle, Lake Shore and Eastern, 266. 
Selma and Gulf, 881. 
Selma, Marion and Memphis, 882. 
Selma, Rome and Dalton: Ga., 376; Ala.^ 

879. 
Sharpsville, 174. 
Shenandoah Valley, 861. 
Shenango and Allegheny, 168. 
Shepang, 96. 

Silver Springs, Ocala and Gulf, 894. 
Sioux City and Pacific: la., 242; Neb., 

296; Wy., 818. 
Skaneateles, 115. 
Somerset, 88. 

South and North Alabama, 878. 
South Carolina, 872. 
Southeastern, 62. 
Southern Pacific (see also Central Pacific) : 

Or., 816, 817; Cal., 820, 826, 82^; 

Ariz., 822; N. M., 828; La., 891; 

Tex., 411. 
South Florida, 894. 
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fioath Pacific Coast, 827. 

Spartansburg, Union and Columbia, 872. 

Spokane and Palonse, 265. 

State Line and Sullivan, 162, 

Staten Island, 137. 

Stockton, Vlsalia and Copperopilis, 826. 

Stonlngton and Providence, 9G. 

Straits ville, Somerset and Newark, 178. 

Stony Clove and CaUkill, 136. 

Syracuse, Geneva and Coming, 122. 

Syracuse, Ontario and N. Y., 127. 

Tavares, Apopka and Gulf, 394. 

Tennessee Coal and Iron, 404. 

Terra Haute and Indianapolis, 207. 

Texas and Pacific, 410. 

Texas and St. Louis: Mo., 278: Ark.. 407; 

Tex., 413. 
Tionesta Valley, 174. 

Toledo, Ann Arbor and Grand Trunk, 197. 
Toledo, Canada Southern and Detroit, 195. 
Toledo, Cincinnati and St. Louis: 0., 186; 

III., *220. 
Toledo, Peoria and Western, 219. 
Tom's River and Waretown, 148. 
Tonawanda Valley and Cuba, 129. 
Tuckertown, 148. 
Troy and Boston, 136. 
Troy and Schenectady, 116. 

Ulster and Delaware, 130. 

Union Pacific: Kan., 274; Neb., 295; Col., 

301; Wy.,"310; Ut., 310; Id., 311; 

Mon., 312. ^ 
University, 368. 
Utah and Nevada, 314. 
Utah Central, 314. 
Utica and Black River, 118. 

Valley, 186. 

Vicksburg and Brunswick, 382. 
Virginia and Truckee, 315. 
Virginia Midland, 355 



Wabash, Chester and Western, 217. 
Wabash (Wabash, St. Louis and Pacific): 

0., 186; Ind., 200, 203; IlL, 214: iL 

241; Mo., 267. 
Washington City, Va. Midland and Great 

Southern, 855. 
Washington, Ohio and Western, 358. 
Waterloo and Magog, 56. 
Waynesburg and Washington, 175. 
Western and Atlantic, 876. 
Western Counties, 57. ' 
Western Maryland: Pa., 170; Md., 333. 
Western N. Y. and Pennsylvania: N. Y., 

129; Pa., 166. 
Western North Carolina, 866. 
Western of Alabama, 380. 
Western of Florida, 394. 
West Jersey, 149 
Weston and Buckhannon, 846. 
West Shore : N. Y., 130; N. J., 140. 
West Virginia Central, 347, 349. 
West Virginia and Pittsburgh, 348. 
Wheeling and Lake Erie, 187. 
Whitfield and Jefferson, 91. 
Wicomico and Pocomoke, 831. 
Williamsport and North Branch, 172. 
Wilmington and Northern : Pa., 166 ; Del., 

331. 
Wilmington and Weldon, 367, 868. . 
Wilmington and Western, 831. 
Wilmington, Columbia and Augusta : J^, C.> 

367; S. C, 373. 
Windsor and Annapolis, 54. 
Wisconsin Central, 231. 
Wisconsin, Iowa and Nebraska, 245. 
Woodstock, 93. 
Worcester, Nashua and Rochester : N. H., 

91; Mass., 105. ' 

York and Peachbottom, 178^ 
Youghiogheny, 175* 
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